
United States Air Force 


Environmental Restoration Program 

Record of Decision 


Craig Road Landfill (CRL) 


Fairchild Air Force Base 


February 1993 

(bl-'TStoS 

USEPA SF 

IIIIIIIIIII IIIIIIIIII III mil iiiiiii 
1 0 4 2 3 6 5 



INSTALLATION RESTORATION PROGRAM (IRP) 


RECORD OF DECISION 

CRAIG ROAD LANDFILL (CRL) 


[Site ID No. LF-02 (SW8)] 

FINAL 


For 


FAIRCHILD AIR FORCE BASE 

Washington 


FEBRUARY 1993 


Prepared By 


SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 

Environmental Remediation Division 


14062 Denver West Parkway 

Building 52, Suite 250 


Golden, CO 80401 


BASE PROJECT NO. GJKZ90-5001 

USAF Contract No. F33615-85-D-4543, Task Order No. 07 


ENVIRONMENTAL RESTORATION DIVISION 

Richard J. Mestan, Captain 

Technical Project Manager 


AIR FORCE CENTER FOR ENVIRONMENTAL EXCELLENCE 

Environmental Services Offlce 


Environmental Restoration Division (AFCEE/ESR) 

Brooks Air Force Base, Texas 78235-5000 




TABLE OF CONTENTS 


Declaration of the Record of Decision 

Page 

Decision Summary 1 


Introduction 1 


I. Site Location and Description . 1 

n. Site History and Enforcement  . 1 

ni. Highlights of Community Participation 5 

rv. Scope and Role of Response Action Within Site Strategy 6 

V. Summary of Site Characteristics 6 

VI. Summary of Site Risks 21 

vn . Remedial Action Objectives 43 

v m  . Description of Altematives 44 

IX. Summary of the Comparative Analysis of Altematives 48 

X. The Selected Remedy 52 

XI. Statutory Determinations 55 

Xn. Documentation of Significant Changes 59 

Responsiveness Summary 60 


Appendix A: Written Comments on Proposed Plan Al 



DECLARATION OF THE RECORD OF DECISION 


SITE NAME AND LOCATION 

Craig Road Landfill Operable Unit 
Fairchild Air Force Base 
Spokane County, Washington 

STATEMENT OF BASIS AND PURPOSE 

This decision document presents the selected remedial action for the Craig Road Landfill (CRL) 
operable unit, Fairchild Air Force Base (AFB), Spokane, Washington, which was chosen in 
accordance with the Comprehensive Environmental Response, Compensation, and Liability Act 
of 1980 (CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 
1986 (SARA), and to the extent practicable, the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP). This decision is based on the Administrative Record for this 
site. 

The lead agency for this decision is the U.S. Air Force. The U.S. Environmental Protection 
Agency (EPA) approves of this decision and, along with the state of Washington Department of 
Ecology (Ecology), has participated in the scoping of the site investigations and in the evaluation 
of remedial investigation data. The state of Washington concurs with the selected remedy. 

ASSESSMENT OF THE SITE 

Actual or threatened releases of hazardous substances from this site, if not addressed by 
implementing the response action selected in this Record of Decision (RC)D), may present an 
imminent and substantial endangerment to public health, welfare, or the environment. 

DESCRIPTION OF THE SELECTED REMEDY 

The selected remedy for the CRL includes elements from two different categories of actions. 
The first category is source controls, which are intended to minimize movement of contaminants 
from the fill material in the landfill to the groundwater and to prevent direct exposure to 
contaminated subsurface soil and debris. The second action category is groundwater controls. 
These controls are intended to prevent further movement of contaminated groundwater across 
the site boundary and to prevent consumption by area residents of groundwater exceeding 
maximum contaminant levels (MCL), The combination of both source control arid groundwater 
control actions is necessary to achieve the broader objective of restoring contaminated 
groundwater in the upper aquifer to levels that are safe for drinking. 

The major components of the selected remedy include: 

• Capping the northeast and southwest disposal areas at the landfill 



Installing an active soil vapor extraction/treatment system in both capped 
areas 

Extracting contaminated groundwater from the upper aquifer at the landfill 
boundary arid treating by air stripping and granular activated carbon; 
treated groundwater will be disposed of at an off-site location 
downgradient of the CRL property 

Monitoring off-site water supply wells within the off-site portion of the 
plume and providing point-of-use treatment and/or altemative water supply 
if needed in the fiiture 

• Monitoring groundwater in upper and lower aquifers 

Implementing institutional controls. 

STATUTORY DETERMINATIONS 

The selected remedy is protective of human health and the environment, complies with federal 
and state requirements that are legally applicable or relevant and appropriate to the remedial 
action, and is cost effective. This remedy utilizes permanent solutions and altemative treatment 
technologies to the maximum extent practicable for this site, and satisfies the statutory preference 
for remedies that employ treatment that reduces toxicity, mobility, or volume as a principal 
element. 

Because this remedy will result in hazardous substances remaining on site above health-based 
levels, a review will be conducted within 5 years after commencement of remedial action to 
ensure that the remedy continues to provide adequate protection of human health and the 
environment. 
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DECISION SUMMARY 


INTRODUCTION 

Fairchild Air Force Base (AFB) was listed on the National Priorities List (NPL) in March 1989 
under CERCLA, as amended by SARA. The Craig Road Landfill (CRL) site at Fairchild AFB 
comprises the first operable unit for which a cleanup actiori has beeri selected. 

In accordance with Executive Order 12580 (Superfund Implementation) and the NCP, the 
Department of the Air Force performed a Remedial Investigation (RI) for the CRL, which 
characterized the nature and extent of contamination in groundwater, soils, and air near the 
landfill. A baseline risk assessment, comprised of a human health risk assessment and an 
ecological risk assessment, was conducted as part of the RI to evaluate current and potential 
effects of the landfill contaminants on human health and the environment. 

L SITE LOCATION AND DESCRIPTION 

Fairchild AFB is located approximately 12 miles west of Spokane, Washington. The CRL is 
located on property owned and operated by the U.S. Air Force as part of the Fairchild AFB 
installation. This property occupies approximately 100 acres and is located on the west side of 
Craig Road (Figure 1) approximately 0.7 mile south of U.S. Route 2 and 0,6 mile east of 
Rambo Road. 

The CRL contains three inactive waste disposal areas. Municipal and industrial wastes were 
buried in trenches on about 6 acres in the northeast comer and in a low area of about 13 acres 
in the southwest comer. Demolition debris from the runway reconstmction was deposited on the 
ground surface in the southeast comer covering an area of about 20 acres (Rgure 2), 

The Base wastewater treatment plant (WWTP) is located in the northwest comer ofthe property 
(Figure 2). Treated wastewater from the plant is discharged to an infiltration pond and a series 
of percolation trenches located on the landfill property adjacent to the northeast disposal area. 

n  . SITE HISTORY AND ENFORCEMENT 

The CRL was a former disposal location for Fairchild AFB and was used for general purpose 
landfilling. Detailed documentation of waste types disposed within the CRL does not exist. 
However, waste types reportedly included miscellaneous sanitary and industrial waste, and 
construction and demolition debris. Various specific items suspected of disposal in the CRL are 
coal ash from the power plants, solvents, dry cleaning filters, paints, thinners, and possibly 
electrical transformers. 

The northeast landfill area was active from the late 1950s into the early 1960s, Landfilling in 
this area proceeded by trench-and-fill, soil cover, and grading. Depths of landfilling, based on 
soil borings, exceed 30 feet below the existing ground surface, 
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Figure 1. Location of Fairchild AFB and CRL 





The southwest landfill area was active from the late 1960s into the late 1970s, Disposal methods 
consisted offill-and-cover in a topographical low area, possibly with some excavation. The soil 
cover was graded and then overlain in areas with concrete blocks and asphalt from the mnway 
reconstmction. Depth of landfilling in this area, based on soil borings, is estimated to exceed 
25 feet below the present ground surface. 

Environmental problems associated with the CRL were discovered under the U.S. Air Force 
Installation Restoration Program (IRP). This program was initiated through the 1981 Executive 
Order 12316 that directed the military branches to design their own program of compliance with 
the NCP established by CERCLA, In order to respond to the changes in the NCP brought about 
by SARA, the IRP was modified in November 1986 to provide for a Remedial Investigation/ 
Feasibility Study (RI/FS) Program to improve continuity in the site investigation and remedial 
planning process for Air Force installations. 

Environmental investigations of past hazardous waste disposal practices and sites were initiated 
at Fairchild AFB in 1984 as part of the Air Force IRP. In 1985, the first report summarizing 
IRP investigations at Fairchild AFB was published. Preliminaryfindings in this report identified 
the CRL (formerly referred to as IRP Site SW-8) for additional investigation, which has 
continued and will continue through the remediation of the site. 

In 1987, EPA scored the Fairchild AFB (based on four sites) using their Hazard Ranking System 
(HRS), As a result of the HRS scoring, Fairchild AFB, including the CRL, was added to the 
NPL in March 1989, In response to the NPL designation, the Air Force, EPA, and Ecology 
entered into a Federal Facility Interagency Agreement (FFA) in March 1990, The FFA 
established a procedural framework and schalule for developing, implementing, and monitoring 
appropriate response actions conducted at Fairchild AFB. 

In order to facilitate the CERCLA process, potential source areas at the Base have been grouped 
into operable units. The remedial investigation for each operable unit has a separate schedule. 
The CRL operable unit is the first operable unit for which a cleanup action has been selected. 
Under the terms of the FFA, EPA and Ecology provided oversight of subsequent RI activities 
and agreement on the final remedy for this ROD. 

Off-base residential wells near the CRL were sampled in 1989 as part of the RI. Sampling 
results indicated that the wells, located directiy northeast of the CRL, were contaminated with 
trichloroethene (TCE) above federal maximum contaminant levels (MCLs), which are drinking 
water standards established by the Safe Drinking Water Act. The Air Force immediately 
connected these off-base residents to an altemative uncontaminated water supply system. 

In 1991, the Air Force initiated a Removal Action at the site and began the development of a 
system to pump water from the upper aquifer and remove the contaminants. This action was 
initiated to minimize off-site release of contaminants found in the groundwater beneath the 
landfill. Initial activities performed as part of the removal action included drilling, completion, 
and some testing of a total of nine extraction wells from the northeast and southwest fill areas, 
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in addition, an air stripping treatment unit was constmcted on site to treat extracted 
groundwater. This system became operational in October 1992, 

Constmction of a pipeline to divert wastewater from the Base WWTP to the Spokane Regional 
WWTP is currentiy underway. Completion of this system, estimated for February 1993, will 
eliminate the discharge of treated effluent from the Base WWTP to the infiltration pond and 
trenches on the landfill property. 

m  . mCHLIGHTS OF COMMUNITY PARTICIPATION 

The Air Force developed a Community Relations Plan (CRP) in March 1990 as part of the 
overall management plan for the CRL RI/FS. The CRP was designed to promote public 
awareness of the investigations and public involvement in the decision-making process. The 
CRP summarizes concems that Fairchild AFB, in coordination with EPA and Ecology, is aware 
of based on community interviews and comments obtained at a public workshop. Since this 
initial workshop Fairchild AFB has sent out numerous fact sheets and has held annual workshops 
in an effort to keep the public informed and to hear concems on the CRL issues. The CRP was 
updated in September 1992. 

On July 1, 1991, Fairchild AFB made available for public review and comment the draft 
Engineering Evaluation/Cost Analysis (EE/CA) that recommended a removal action for 
contaminated groundwater at the CRL. The public was notified of this document's availability 
through a fact sheet mailed to local, interested persons and in a public announcement published 
in The Spokesman-Review. The public comment period ended July 31, 1991. 

The RI Report for the CRL was released to the public in April 1992; the FS and Proposed Plan 
were released on August 10, 1992. These documents, as well as previous reports from the 
RI/FS investigation, were made available to the public in both the Administrative Record and 
the Information Repository maintained at the locations listed below: 

ADMINISTRATIVE RECORD (contains all project deliverables): 

Fairchild AFB Library 

Building 716 

Fairchild AFB, WA 99011 


Spokane Falls Community College Library 
W. 3410 Fort George Wright Drive 

Spokane, WA 99204 


INFORMATION REPOSITORY (contains limited documentation): 

Airway Heights City Hall 

S, 1208 Lundstrom 

Airway Heights, WA 99101 
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The notice of the availability of these documents was published in The Spokesman-Review on 
August 9, 1992, The public comment period was held from August 10, 1992, through 
September 8, 1992. In addition, a public meeting was held on August 25, 1992. At this 
meeting, representatives firom the Air Force, EPA, and Ecology answered questions about 
problems at the site and the remedial altematives under consideration. A response to the 
comments received during the public comment period is included in the Responsiveness 
Summary, which is part of this ROD. This decision document presents the selected remedial 
action for the CRL at Fairchild AFB, Spokane, Washington, chosen in accordance with 
CERCLA, as amended by SARA, and to the extent practicable, the NCP. The decision for this 
site is based on the Administrative Record. 

rv. SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY 

Potential source areas at Fairchild AFB have been grouped into separate operable units. A 
different schedule has been established for the operable units. The CRL site comprises the first 
operable unit at Fairchild AFB for which a final cleanup action has been selected. Selection of 
cleanup actions for five operable units is scheduled to be made in the spring of 1993 and, for 
the remaining operable units, in the spring of 1995. 

The cleanup actions for the CRL described in this ROD address both on-site and off-site 
groundwater contamination and source areas associated with subsurface disposal at the site. A 
groundwater extraction and treatment action was initiated at this site in 1991 as part of a removal 
action. The groundwater cleanup actions described in this ROD are consistent with and will 
expand upon the existing groundwater treatment system. The cleanup actions described in this 
ROD address all known current and potential risks to human health and the environment 
associated with the CRL site. 

V. SUMMARY OF SITE CHARACTERISTICS 

The center of the city of Airway Heights is approximately 0.5 mile northeast of the CRL and 
its westem city limit coincides with Craig Road, The current population of Airway Heights is 
approximately 2,000. Land use in the vicinity of the CRL is primarily agricultural, with the 
exception of housing developments within Airway Heights and some small trailer parks beyond 
the city limits. One mobile home park, housing about 135 residents, is located approximately 
1,500 feet from the southwest fill area. Other land uses surrounding the CRL include surface 
mining for sand and gravel and light industry. No historical or archeological resources are 
located within the CRL boundaries. In addition, the site is not within a 100-year floodplain. 

The upper and lower basalt aquifers in the immediate vicinity and downgradient of the site are 
used for residential and municipal water supplies. Four residential wells are located within 1 
miles downgradient of the site. Municipal drinking water wells for the city of Airway Heights 
are located approximately 5,000 feet downgradient of the site, 
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A. Site Geology and Hydrogeology 

The CRL is situated on the northeastem edge of the Columbia Plateau about 5 miles west of 
Spokane, The Columbia Plateau is composed of a thick sequence of Tertiary-aged lava flows 
known as the Columbia River Basalt Group, Average elevation at the site is approximately 
2,390 feet above mean sea level (msl). The topography surrounding the CRL is relatively flat 
and slopes gentiy to the southeast, east, and northeast (Figure 3). The area surrounding the 
landfill is drained by poorly defined, small, intermittent drainageways that have been modified 
locally into man-made ditches. There are a few drainage trenches (used for infiltration of 
discharge from the Base WWTP) within the property boundaries defining the landfill; none leave 
the site (Figure 3), All surface water related to the site either evaporates or infiltrates into the 
soil on the CRL, 

Groundwater investigations were limited to the top two aquifers. The upper aquifer is comprised 
of the uppermost, highly fractured basalt layer (Basalt Flow A) and the overlying alluvium. The 
water table of the upper aquifer roughly coincides with the bedrock surface. The Basalt Flow 
A thickness ranges from 90 to 140 feet. The depth to the current water table (prior to tuming 
off the WWTP) ranges from 15 feet below ground surface (bgs) beneath the CRL to 50 feet bgs 
at the eastem boundary of the landfill to 150 feet bgs in the channel, 

A 16- to 20-foot low permeability clay interbed, Interbed A, separates the upper aquifer from 
the deeper, underlying aquifer in Basalt Flow B. Basalt Flow B is approximately 180 feet thick 
and is confined where capped by Interbed A. The depth to the potentiometric surface of the 
lower aquifer ranges from 130 to 150 feet bgs. In general, there is no flow from the upper 
aquifer into the lower aquifer except where Interbed A has been breached. One known breach 
in Interbed A has occurred in the unused residential wells to the northeast of the CRL boundary; 
a potential breach could be along the suspected fault to the south of the landfill. 

East of the CRL, the Basalt Flow A and Interbed A are cut by a channel and replaced by a thick 
sequence of alluvial sand and gravel. Figure 4 shows the shape of the bedrock surface and 
position of the channel. The inset diagrammatic cross section illustrates the approximate shape 
and depth of the channel. The water table elevation in the channel averages approximately 2,250 
feet above mean sea level (msl), while the water table elevation at the CRL is approximately 
2,350 feet above msl (Figure 5), This relatively large difference in water levels between the 
CRL and the channel result in large hydraulic gradients east toward the channel. Therefore, the 
dominant controls on groundwater flow direction are the shape of the bedrock surface and water 
level in the channel. Figure 6 shows the general relationship between the Basalt A and Basalt 
B aquifers. 

Local flow deviations from the general groundwater flow direction may occur within discrete 
fractures or fracture zones if the fracture orientation differs from the general groundwater flow 
direction. However, these differences average out and on the large scale the fractured media 
behaves as an equivalent porous medium. Hydraulic conductivities from slug tests on 
monitoring wells at the CRL ranged from 0.3 to 8.6 ft/day. These values are close to tiie 
median hydraulic conductivity of 3.3 ft/day for the Columbia River Basalt Group. Trarts­
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missivity values calculated from conductivity and thickness of Basalt Flow A range from 27 to 
1,200 square feet per day (ft^/day). 

The upper aquifer underlying the CRL is recharged from either discharge from the WWTP or 
precipitation that infiltrates through the landfill. Due to the recharge by approximately 1 million 
gallons per day of effluent from the Base WWTP to the infiltration pond and trenches, there is 
a local mounding of the water table in the upper aquifer below the CRL (Figure 5). As part of 

Fairchild AFB's near-term plans, the existing Base WWTP will be closed and the effluent 
diverted to the city of Spokane publicly owned treatment works (POTW). The net hydrologic 
effect should be the elimination of the existing groundwater mound. Groundwater flow direction 
will still be east toward the channel. 

B. Nature and Extent of Contamination 

The two landfiUed areas (northeast and southwest) within the CRL are the apparent sources of 
contamination at the site. The southeast landfill area was used for surface disposal of concrete 
debris from the runway reconstruction and has not been identified as a source of environmental 
contamination. 

1. Groundwater 

Groundwater samples were collected from 42 monitoring wells over 10 sampling rounds, which 
took place from 1986 through 1991. Of these 42 wells, 36 were screened in the upper aquifer, 
whUe 6 were screened in the lower Basalt B aquifer. A total of 17 monitoring wells were 
completed in the upper aquifer directiy below the CRL property; only one well was completed 
in the lower aquifer below the site. All the remaining monitoring wells were installed beyond 
the CRL boundary. Sampling was conducted during each year (except 1988) on a varied 
schedule in order to accommodate both wet and dry season sampling. Samples were analyzed 
for volatile organic chemicals (VOCs) and semi-volatile organic chemicals (SVOC), metals, and 
common anions. 

Basalt A Aquifer 

VOCs detected in groundwater samples included vinyl chloride, 1,1-dichloroethene (1,1-DCE), 
1,1-dichloroethane (1,1-DCA), trans-1,2-dichloroethene (t-l,2-DCE), 1,1,1-trichloroetiiane 
(1,1,1-TCA), TCE, benzene, tetrachloroethene (PCE), toluene, and chlorobenzene. Table 1 
presents the detected compounds. SVOCs detected in groundwater samples, also presented in 
Table 1, were phenol, 1,4-dichlorobenzene (1,4-DCB), bis(2-etiiylhexyl)phtiialate (BEHP), and 
acetophenone. Although several metals were detected in groundwater samples, none were 
detected in concentrations exceeding background levels. 
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Analyte 


VOCs in 

Upper Aquifer: 


Benzene 

Chlorobenzene 

1,1-Dichloroethane. 

1,1-Dichloroethene 

t-1,2-Dichloroethene 

Tetrachloroethene 

Toluene 

1,1,1-Trichloroethane 

Trichloroethene 

Vinyl chloride 


VOCs in 

Lower Aquifer: 


Trichloroethene 


SVOCs in 

Upper Aquifer: 


Acetophenone 

BEHP 

1,4-Dichlorobenzene 


SVOCs in 

Lower Aquifer: 


Phenol 


Table 1 
Fairchild AFB - Craig Road Landfill 

Summary of Groundwater Sampling Results 
Organic Compounds (ug/L) 

Frequency of 

Detection (a) 


1/110 
1/110 
1/110 
1/110 
3/110 
2/110 
3/110 
1/110 

55/110 
1/110 

6/16 

2/83 
5/83 
1/83 

1/8 

Range of 
Concentrations 

0.6 
0.3 
0.3 
0.8 

4-54 
0.4-0.7 

^ 0.2-0.5 
0.4 

0.3-2800 
2 

4-67 

19-22 
7-53 

1 

7 

(a) Frequency of Detection <= number of detections/number of 
samples analyzed, including field duplicates. 

13 


Mean of 
Concentrations 

0.6 
0.3 
0.3 
0.8 
34 
0.6 
0.3 
0.4 
319 
2 

18 

20 
19 
1 

7 

Range of 

Detection Limits 


0.2-5 

0.2-5 

0.07-5 

0.13-5. 

0.3-2 

0.03-5 

0.2-5 


0.03-1 

0.12-5 

0.18-10 


0.12-5 


3-50 

1-10 


0.3-10 


3-10 




Background levels were derived from 23 groundwater samples collected from 11 monitoring 
wells installed in locations not suspected to have been effected by inorganic contamination. The 
method chosen to determine background levels was the upper 95 percent tolerance limit, 
calculated at a 95 percent confidence level in accordance with EPA guidance, 

TCE is the most predominant contaminant in groundwater associated with the CRL. Figure 7 
shows estimated levels of TCE in the upper aquifer, based on information from monitoring 
wells. Table 2 presents the groundwater area/volume calculations for the concentration intervals 
shown in Figure 7, 

The other halogenated aliphatic compounds detected in groundwater samples collected at the 
CRL (vinyl chloride, PCE, 1,1-DCE, 1,1-DCA, t-l,2-DCE, and 1,1,1-TCA) were all detected 
in relatively small concentrations (<4 ug/L) and in very few samples (<3). Because of the 
high migration potential of these compounds in groundwater, it appears that they are either not 
present in large quantities in the landfill or, if they are, their containers have remained intact for 
a longer period of time tiian those holding TCE. Biodegradation products of TCE include 1,1­
DCE, t-1,2-DCE, and vinyl chloride. Under more typical circumstances these analytes would 
be found in higher concentrations within the TCE plume. The lack of these contaminants in 
groundwater at the site is likely due to the somewhat sterile characteristics of the fractured basalt 
in which methanogenic anaerobic bacteria could not flourish. 

At the CRL benzene was detected in one groundwater sample collected from a monitoring well 
installed approximately 4,800 feet southeast of the southeast comer of CRL, which appears to 
be installed in a southem arm of the alluvial channel that lies to the east of the CRL. Benzene 
is a LNAPL and migrates or disperses rapidly through an aquifer. Although benzene was 
detected at the landfill during the soil-gas survey, the CRL is an unlikely source of benzene in 
this well due to the relatively large distance between the well and the landfill. In addition, 
because benzene is a component of petroleum products, there are other possible benzene sources 
that exist closer to where it was detected. 

The other fuel components detected during the soil-gas survey (toluene, ethylbenzene, and 
xylenes) were either absent or detected in very small quantities (Table 1) in groundwater samples 
collected from the Basalt A aquifer. Their high vapor pressure and relatively low water 
solubility accounts for this observation. It is unlikely that these analytes would migrate into the 
groundwater in high concentrations unless the soil pore spaces became saturated and their 
upward mobility became blocked. 

Basalt B Aquifer 

The six monitoring wells installed in the Basalt B aquifer were sampled during 1990 and 1991. 
Six samples (including one duplicate) were collected from MW-74, four during 1990 and two 
during 1991. Three groundwater samples (one during 1990 and two during 1991) were collected 
from MW-79. MW-101 was sampled on three occasions during 1991; MW-126 on two 
occasions. Both MW-135 and MW-136 were sampled during the final sampling round in 1991. 
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Table 2. Area/Volume Calculations 
For Groundwater, CRL Fairchild AFB 

Concentration Average Total Water Water Mass of 
Intervals Concentration Area Volume(a) Volume(b) Volume(c) TCE(d) TCE(e) 
(pg/L) (mg/L) (sqft) (cuft) (cufl) (liters) (Kg) (gal) 

>1,000 1.S00 70,000 7,000,000 700,000 19,821,900 2.97E+01 5 
soo-1,000 0.750 1.900,000,000 180,000,000 19,000.000 538,023,000 4.04E+02 73 
250-so  o 0.375 1,700,000,000 170,000,000 17,000,000 481,389,000 1.81 E+02 33 
4-2S0 0.127 5,500.000 500,000.000 55,000,000 1,557,435,000 1.98E+02 36 
1-4 0.003 12,600,000 1,260,000,000 126,000,000 3,567,942,000 1.07E+01 2 

a) Area X100 ft saturated thickness (average) 
b) Total volume X10% porosity 
c) Conversion: 28.317 liter/cu ft 
d) Water volume (L) X average concentration (mg/L) X1 El 0-6 Kg/mg 
e) Conversion to gallons: TCE density • 1.46; mass TCE(Kg)/1.460 Kg/L X 0.2642 gal/L 

o> 



TCE was the only VOC detected in groundwater samples collectedfi"om the lower aquifer (see 
Table 1). This analyte was detected in six samples in concentrations ranging from 4 to 67 /xg/L. 
The only Basalt B well found to contain TCE was MW-74, which is located in the northeast 
comer of the CRL (Figure 6). This is just downgradient of where the highest concentrations of 
TCE were detected in the upper aquifer (MW-85) and where known breaches between the upper 
and lower aquifers exist in the unused residential wells at the mobile home park. 

The SVOC phenol (7 /ig/L) was detected in one groundwater sample collected from MW-126, 
which appears to be located on the east side of the alluvial channel (see Figure 5). The presents 
of phenol in this well is not likely associated with contaminants derived from the CRL. 

Residential and Municipal Wells 

A total of 18 residential wells were sampled on an irregular basis between 1989 and 1991. Nine 
of these residential draw water from the upper aquifer, two from the lower aquifer, two from 
the channel, and the remainder from either an interbed or from an unknown depth. Groundwater 
collected from these wells was analyzed primarily for TCE. There are only two municipal 
water supply wells (city of Airway Heights wells RW-1 and RW-4, completed in the channel) 
and one private well (RW-7, completed in the upper aquifer), serving a light industrial site, 
currentiy in use that have been affected by TCE. The level of contamination in these wells is 
below the federal MCLs and is considered safe for drinking water use. These wells are 
currentiy sampled on a quarterly basis to monitor for contaminants. Users of these wells would 
be notified if TCE levels in their well rose above MCLs. TCE was detected in three water 
supply wells that served the mobile home park located just northeast of the northeast fill area 
in concentrations exceeding the MCL. These wells have since been closed for supply purposes 
and the residents from the mobile home park presentiy are supplied with water from the Base. 

2. Soils 

Historical aerial photographs indicate that landfiUed materials were placed in trenches in the 
northeast and southwest comers of the CRL site and were subsequentiy covered with native 
soils. Test pits excavated as part of the remedial investigation indicate that an average of 3 feet 
of soil covers the two fill areas. Since native soils were placed over the refuse after landfill 
operations were terminated, surface soil contamination at the site is not suspected and this 
medium was not sampled during the remedial investigation. 

Groundwater data indicate that contaminants leach from the buried landfiUed material into the 
subsurface soil. An attempt was made to collect samples of contaminated subsurface soil located 
beneath the buried landfiUed material during a soU boring program. In all instances, sampling 
attempts failed due to bit refusal within the landfiU material. The base of the fiU material is 
estimated to be at 20 to 25 feet below ground surface in the southwest area and at 30 to 35 feet 
in the northeast area. 

FAFB/CRUROD - 02/01/93 1  7 



A soil-gas survey performed at the site detected numerous volatUe organic compounds (VOCs) 
beUeved to be buried within the landfiU. Compounds typically associated with fuels and fuel 
products and components of cleaning solvents (i.e., benzene, toluene, ethylbenzene, xylenes and 
TCE) were detected. The results of the soil-gas survey, discussed under air results, are 
indicative (at least in part) of the subsurface soU contamination in these two areas. 

The boundaries of the northeast and southwest source areas were determined by aerial 
photography, geophysical surveys, and borings. Average landfill and soil thicknesses fi"om 
borings and planimeter measurements of landfiU areas were used to estimate source volumes. 
The sizes of potentially contaminated areas within thefiU boundaries were also estimated by the 
planimeter method using the contours from the soU-gas survey (Figure 8). Table 3 summarizes 
the area and volume calculations of the contaminant source areas. 

3. Surface Water/Sediments 

Perennial surface water found on site is associated with the WWTP and either evaporates or 
infiltrates into the ground, hydraulically upgradient of the landfiUed areas. No surface water 
comes into contact with the waste, since once it infiltrates into the landfill it becomes 
groundwater. In addition, there is low annual precipitation, a high evapotranspiration rate, 
highly permeable surface soil, and no surface drainage leaving the site. Therefore, surface water 
and sediments were not considered affected media and did not undergo extensive environmental 
sampling. 

4. Air 

No formal ambient air monitoring was performed at the CRL due to the site's proximity to the 
flight path at the Base. However, the site was surveyed for VOCs using an HNu, and a soU-gas 
survey was conducted. Background levels firom the breathing zone (2 meters above ground 
surface) ranged from 0 to 2 ppm VOCs. VOCs were detected at 44 of the 149 soil-gas sampUng 
locations that covered the northeast and southwest fiU areas. 

In the northeast area, the maximum soil-gas concentrations detected were 380 parts per biUion 
by volume (ppbv) for 1,1-DCA and 56,000 ppbv for TCE. One estimated value each was 
reported for toluene (31 ppbv) and methylene chloride (340 ppbv). In the southwest fiU area 
three contaminant hot spots were identified, with the central hot spot containing the highest 
concentrations (TCE, 96,000 ppbv; 1,1-DCE, 17,000; 1,1-DCA, 15,000 ppbv; xylenes, 460,000 
ppbv; ethylbenzene, 140,000; benzene, 18,000ppbv; toluene, 53,000ppbv; methylenechlorlde, 
4,400 ppbv). 
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Table 3. Area and Volume Estimates Associated with Burled Landfill Sources 

O 

Disposal Area 

Average Thickness 
of Refuse 

Refuse Volume 

Volume of Refuse Potentially 
Contaminated by VOCs Based 
on Soil-Gas Contours 

Average Depth to Bedrock 

Estimated Thickness of Soil 
between Refuse and Bedrock 

Estimated Volume of Potentially 
Contaminated Soil below Refuse 

NE AREA 

262,000 sq. ft. 
(6 acres) 

30 ft. 

7.860,000 cu. ft. 
(291,000 cu. yd.) 

3,603,000 cu. ft. 
(133,400 cu. yd.) 

45 ft. 

15 ft. 

3,931,200 cu. ft. 
(145,600 cu. yd) 

SWAREA 

549,900 sq. ft. 
(12.6 acres) 

20 ft. 

10,998,000 cu. ft. 
(407,300 cu. yd.) 

4,779,000 cu. ft. 
(177,000 cu. yd.) 

25-30 ft. 

5 ft. 

2,748,600 cu. ft. 
(101,800cu. yd) 



VI. SUMMARY OF SITE RISKS 

CERCLA response actions at the CRL site as described in the ROD are intended to protect 
human health and the environment from risks related to current and potential exposure to 
hazardous substances at the site. 

To assess the risk posed by site contamination, a Baseline Risk Assessment was completed as 
part of the Remedial Investigation. The human health risk assessment for the CRL considered 
potential effects of the site-related contaminants on human health and the ecological risk 
assessment evaluated potential risks to the environment. The risk assessments were conducted 
in accordance with EPA's Risk Assessment Guidance for Superfund. Volume I: Human 
Health Evaluation Manual (RAGS HHEM) and Volume II: Environmental Assessment Manual, 
other EPA national guidance, and EPA Region 10 Supplemental Risk Assessment Guidance for 
Superfund. This section of the ROD summarizes the results of the Baseline Risk Assessment 
for tiie CRL site. 

A. Human Health Risks 

The human health risk assessment considered potential risks associated with exposure to CRL 
site contaminants. The assessment involved a four-step process that included the identification 
of contaminants of concem, an assessment of contaminant toxicity, an exposure assessment of 
the population at risk, and a characterization of the magnitude of risk. 

1. Identification of Chemicals of Potential Concem 

Potential contaminants of concem for the CRL site were identified as chemicals detected in 
groundwater in the vicinity of the site and in soil-gas samples taken from the northeast and 
southwest fill areas. 

a. Groundwater 

Potential chemical of concem in groundwater were subjected to a risk-based screening process 
to identify chemicals to be included in the quantitative risk assessment. Risk-based 
concentrations (RBCs) were calculated according to Risk Assessment Guidance for Superfimd. 
Part B. Table 4 lists the RBCs calculated for the organic contaminants that were detected in 
groundwater samples collected from monitoring wells associated with the CRL. The maximum 
concentrations of TCE, 1,1-DCE, vinyl chloride, and BEHP detected in groundwater exceeded 
their respective screening levels. 

Rationale for the selection of specific contaminants of concem for groundwater are discussed 
below. 
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TABLE 4 
SCREENING OF GROUNDWATER CONTAMINANTS 

CRAIG ROAD LANDFILL. FAIRCHILD AFB 

Frequency 
Federa Weight i:^i;;;;:;:^^::>::i:i:;:;;xS;:;x;:;:;:;:;:;:;:;:;:;:':;:::::i:S Frequency of Detections ;K;:;:;:;:;;i:;;^^^;Si;x;:;;;:;:;:^^ 

TCL Max. Regulations of Risk-Basdd Concdntrdtlons of Detections Boundary Include 
No. Chemical Cone. MCL MCLG E\rfdence(a) DLs Rlsk»l0-6 Rlsk«10-4 HI-0.1 All Wells (b) Wells (c) InRA Rationale | 

Organic Compounds (Concentrations In ug/Q: 

3 Vinyl chloride 2 2 0 A 0.18-5 0.03 3 NA 1/126(0.8%) (d) yes Exceeds 10-6 RBC(e) 
8 1,1-Dlchloroethene 0.8 7 7 C 0.13-2 0.07 7 30 1/126(0.8%) 1/38(2.6%) yes B(ceeds10-6RBC(e) 
9 1,1-Dichloroethane 0.3 NA NA C 0.07-2 NA NA 80 1/126(0.8%) 1/38(2.6%) no Less than RBC 

10 trans-1,2-Dichloroethene 54 100 100 no data 0.1-2 NA NA 70 3/126(2.4%) 3/38(7.8%) no Less than RBC 
14 1,1,1-Trichloroethane 0.4 200 200 D 0.03-3 NA NA 200 1/126(0.8%) 1/38(2.6%) no Less than RBC 
20 Trichloroethene 2800 5 0 B2 0.12-2 3 300 NA 61/126(48%) 35/38(92%) yes Exceeds RBC 

o23 Benzene 0.6 5 0 A 0.2-1 0.6 60 1 1/126(0.8%) (d) no Equal to 10-6 RBC (0 
28 Tetrachloroethene 0.7 5 0 B2 0.03-2 1 100 40 2/126(1.6%) 1/38(2.6%) no Less than RBC 
29 Toluene 0.2 1000 1000 D 0.2-2 NA NA 300 3/126(2.4%) «0 no Less than RBC 
31 Chlorobenzene 0.3 100 100 D 0.2-2 NA NA 5 1/126(0.8%) (d) no Less than RBC 
35 Phenol 7 NA NA D 2-10 NA NA 2000 1/126(0.8%) (d) no Less than RBC 
39 1,4-Dichlorobenzene 1 75 75 C 1-10 3 300 200 1/126(0.8%) (d) no Less than RBC 
92 Bis(2-ethylhexyl)phthalate 53 J 4 (g) 0 (g) B2 1-10 6 600 70 5/91 (5.5%) 4/29(14%) yes Exceeds 10-6 RBC 

Acetophenone 22 NA NA NA 3 NA NA 37037 2/91 (2.2%) 1/29(3.4%) no Less than RBC 

(a) - Weight of evidence Is an EPA classification for characterizing the extent to which the 
available data Indicate that an agent Is a human carcinogen, 

(b)» Duplicate samples are Included In total. 
(c) - Well selection based on location of well In Basalt Flow A at site boundary: 

MW-63. MW-69. MW-75, MW-76, MW-77. MW-85. MW-96. MW-140 
(d) - Analyte not detected In any boundary well, 
(e)» Detection limits were greater than RBCs. 
(f) - Other evidence Is available for excluding benzene from RA; see explanation in text. 
(g) - Proposed MCL. 
J » Concentration in duplicate sample Is 20 ug/L; RPD » 90%. 
DLs » Range of detection limits. 



Trichloroethene 

TCE was found to be the most predominant and wide-spread contaminant associated with the 
site. TCE concentrations exceeding the RBC of 3 ug/L were detected in many groundwater 
samples collected from weUs instaUed to monitor groundwater quality in the Basalt A aquifer. 
The peak TCE concentration of 2,800 ug/L was detected in monitoring weU MW-85, located 
off site, north of the northeast contaminant source area. The highest concentration found at a 
distance from the site was 490 ug/L, detected in the downgradient well MW-118, which is 
located approximately 2,000 feet due east of the landfiU boundary. In addition, TCE 
concentrations from three downgradient, off-base residential water supply wells (RW-9, RW-10, 
and RW-11), all located witiiin 700 feet to tiie northeast ofthe site, ranged from 57 to 79 ug/L. 

1.1-DichIoroethene 

1,1-DCE was detected at 0.8 ug/L in one groundwater sample coUected from MW-69 during the 
last sampUng round; this exceeds the RBC of 0.07 ug/L. The contaminant was not detected in 
groundwater from any monitoring wells during the four previous sampling rounds. The 
analytical detection limit for this analyte ranged from 0.2 to 5 ug/L, which exceed the RBC. 
1,1-DCE is a breakdown product of TCE; therefore, TCE could act as a potential source of 
1,1-DCE in groundwater over time. This chemical was included in the quantitative risk 
assessment. 

Vinvl Chloride 

Vinyl chloride was detected at 2 ug/L in groundwater coUected from MW-18 during round 4. 
This weU was not sampled during following sampling rounds due to mechanical difficulties in 
the weU. Vinyl chloride was not detected in other monitoring weUs over 10 rounds of 
groundwater sampling; however, the detection limit for vinyl chloride during most of these 
rounds exceeded the risk-based concentration and the federal MCL. Since vinyl chloride is a 
breakdown product of TCE, groundwater contaminated with TCE could act as a source of vinyl 
chloride in this medium over time. Therefore, this analyte was included in the quantitative risk 
assessment. 

bis(2-Ethvlhexvnphthalate 

BEHP was detected in five groundwater samples (including one field dupUcate) during the 
remedial investigation. The maximum concentration of BEHP detected at the site was 53 ug/L 
in monitoring well MW-69. All four detections exceeded tiie RBC of 6 ug/L. BEHP is a 
common plasticizer; it is not clear whether BEHP is associated with waste disposal at the CRL 
site or with field and/or laboratory contamination. Due to the uncertainty of the source of 
BEHP, this analyte was carried through the risk assessment. 

Benzene 

Benzene was detected at the RBC level in one groundwater sample coUected from monitoring 
well MW-138, located approximately 4,800 feet soutiieast of the southeast comer of tiie CRL. 
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Although benzene was detected at the landfiU during the soil-gas survey, the CRL is an unlikely 
source of benzene in this well due to 1) the relatively large distance between the monitoring well 
and the site and 2) the lack of benzene detection in monitoring weUs located in the immediate 
vicinity of the fiU areas. Since benzene is a component of common petroleum products, there 
may be other possible benzene sources in the vicinity of monitoring weU MW-138. Therefore, 
benzene was not carried through the risk assessment. 

Inorganics 

Inorganic background levels for the Basalt A aquifer were statistically determined for aluminum, 
barium, iron and manganese. Groundwater metal concentrations in wells located at the site 
boundary and downgradient of the CRL were screened against the calculated background levels. 
Background levels could not be calculated for the remaining metals; therefore, statistical 
comparisons were made to determine whether groundwater metal concentrations downgradient 
of the site were different from levels found upgradient of the site. Based on these screening 
processes, metals were not identified as contaminants of concem for the risk assessment. 

b. Air 

Data collected from soil-gas measurements from the northeast and southwestfiU areas were used 
to model contaminant emissions from these areas. The foUowing maximum soU-gas 
concentrations detected during the soil-gas survey (measured in ug/cm^) were used as input 
parameters for the model: 

Location Compound Concentiation 

NE Benzene 1.0x10-̂  
NE Methylene chloride 1.3x10-3 
NE TCE 3.0x10-1 
SW Benzene 1.9 
SW Metiiylene chloride 5.2x10-2 
SW TCE 5.2x10-1 

2. Exposure Assessment 

The exposure assessment identified potential pathways for contaminants of concem to reach the 
exposed population. The conceptual site model shown in Figure 9 identifies contaminant 
sources, release/transport mechanisms, affected media, exposure points, exposure routes, and 
potential receptors for the site. The conceptual site model was used as the basis for identifying 
the potential exposure pathways addressed in the Baseline Risk Assessment. 

a. Exposure Pathways 

Groundwater 

Contaminants that leach from the two fill areas have affected the groundwater quality beneatii 
and downgradient of the landfill. Ingestion of groundwater is the primary exposure pathway for 
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the CRL site. Exposure routes associated with groundwater include ingestion, inhalation, and 
dermal contact with groundwater contaminants. Risks associated with a residential groundwater 
exposure scenario were estimated in the Baseline Risk Assessment. The groundwater exposure 
scenarios are summarized in Table 5. 

The current and expected future groundwater use in the immediate vicinity of the site is 
residential and Ught industrial. There are currentiy four residential drinking water supply wells 
located within one-half mile of the site. Three of these wells are not currentiy used for 
residential use because levels of TCE in these weUs exceed federal drinking water standards. 
Residential groundwater use is considered the most conservative groundwater exposure scenario 
for the site. 

The risk estimates provided in the risk assessment are for exposure to contaminants found in the 
Basalt A aquifer. TCE was detected at a level below the federal MCL in the Basalt B aquifer 
during the most recent groundwater sampUng round. Figure 6 shows the general relationship 
between the Basalt A and Basalt B aquifers. 

Surface and Subsurface Soil 

Excavation within thefiill areas could result in direct contact with contaminated subsurface soU 
and fiU material. Several volatile organic chemicals were detected in soU-gas measurements 
taken from these areas. Subsurface soU samples were not coUected during the remedial 
investigation and therefore, risks associated with this exposure pathway have not been quantified. 
Soil-gas measurements are indicative of soil contamination; exposure to subsurface soUs could 
result in unacceptable risks to human health. 

Historical aerial photographs and field test pits indicate that a native soU cover was placed over 
the subsurface disposal areas. Therefore, surface soil contamination is not suspected at the site 
and is not considered a complete contaminant exposure pathway. 

Surface Water/Sediments 

Surface water associated with the wastewater treatment plant and surface mnoff due to 
precipitation infiltrates to groundwater on site. Surface water and sediments associated with the 
WWTP pond do not contact contaminated fill materials. Therefore, contamination of surface 
water and sediments is not suspected at the site and is not considered a complete contaminant 
exposure pathway. 

Air/Landfill Gases 

Emissions of volatile organic contaminants from the fill areas to the atmosphere is a potential 
route of contaminant migration. Methane gas, generated under anaerobic conditions within the 
landfill, can act to enhance migration of volatile contaminants through the air pathway. 
Inhalation of air contaminants by nearby residents and workers is a potential exposure pathway. 
An air pathway analysis was performed by EPA Region 10 to estimate risks associated with this 
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Table 5 

Hun?ian Exposure Scenarios for Risk Assessment 

a) Ingestion of drinking water: 

utilization of Urtdf l l l Site/ UUtitalion of Adjoining Area/ Routes of Exposure Environmental Media Bcampte of Exposure Exposure Model Assumptions (Reirfdemlal Scenario) | 

Source Area Off-ate Receptors Of Concern 
Average 

Exposure Factor RME Case 

PAST: Two areas of landfill. CURRENT: Within half-mile Ingestion of dr ink­ Groundwater: local Use of groundwater as a Chemical Concentration 95% UCL Mean 

including sanitary/industrial radius of landfill, land use ing water from local alluvial and bedrock drinking water supply. In Groundwater (jjgIL) of mean Value 

waste, construction debris, Is low-density rural residen­ off-site wells. aquifers. 

cleaners and solvents, paints tial, medium-density Currently, four drinldng water Ingestion of Water (L/day) 2 1.4 
and thinners, waste oils. housing (mobile home park), supply wells exist within one-

light Industrial, and mining half mile of site. Only one Exposure Frequency (days/yr) 350 274 
CURRENT: Discharge and (gravel). Within one-mile in current use. Estimated that 

Infiltration/evaporation of radius of landfill, land uses 15-20 exist within one mile of Exposure Duration (years) 30 e 
effluent from Base wastewater Include agriculture, recrea­ site. 

treatment plant. Area Is tion, rural residences. Adult Body Weight (kg) 70 70 
fenced and posted Government commerce and Industry. Agr i ­

Property/No Trespassing. culture includes Irrigated 

However, Infrequent access crops and cattle. 

required by workers for pond 

and ditch maintenance and 

weed control. 

RME • Reasonable Maximum Exposure. 

UCL ' Upper Confidence Limit. 



Table 5 (Continued) 

Human Exposure Scenarios for Risk Assessment 

b) Inhalation of organic vapors from drinking water: 

Utilization Of Undf i l l S t e ; Utilization Of Adjoining Area/ Routes Of Exposure Environmental Media Exampte of Exposure Exposure Model Assumptions (Re^dehtial Scenario) 
Source Area Off-Site Receptors of Concem 

Average 

Exposure Factor RME Case 

PAST: Two areas If landfill. CURRENT: Within half-mile Inhalation of Atmosphere: breathing Breathing vapors emanating Chemical Concentration 95% UCL Mean 

Including sanitary/industrial radius of landfill, land use organic vapors zone In bath or trom drinking water during in Groundwater i/iglL) of mean Value 
waste, construction debris. is low-density rural residen­ in well water. shower. shower or bath. 
cleaners and solvents, paints tial, medium-density Contact Rate for IS 15 
and thinners, waste oils. housing (mobile home park), Inhalation (m3/day) 

light Industrial, and mining 

CURRENT: Discharge and (gravel). Within one-mile Exposure Frequency (days/yr) 360 274 
NJ 
00 Infiltration/evaporation of radius of landfill, land uses 

effluent from Base wastewater Include agriculture, recrea­ Exposure Duration (years) 30 9 

treatment plant. Area Is tion, rural residences. 

fenced and posted Government commerce and industry. Agr i ­ Adult Body Weight (kg) 70 70 
Property/No Trespassing. culture includes Irrigated 

However, infrequent access crops and cattle. Air Concentration Factor O.S 0.5 

required by workers for pond from Domestic Water Use 

and ditch maintenance and (L/m3) 

weed control. 



Table 5 (Continued) 

Human Exposure Scenarios for Risk Assessment 

c) Dermal contact with drinking water: 

Utilization of Undf i l l Site/ Utifization ot Adjoining Area/ Routes of Btposure Environmental Media Example Of Exposure Exposure Model Assumptions (Residential Scenar|(^ | 

Source Area O f f ' ^ t e Receptors of Concern iiiilii|iiiii:i:iiii 
Average 

Exposure Factor RME Case 

PAST: Two areas If landfill. CURRENT: Within half-mile Dermal contact with Qroundwater: Basalt Flow Use of groundwater for 

Including sanitary/industrial radius of landfill, land use well water. A Aquifer. showering/bathing. Chemical Concentration 95% UCL Mean 

waste, construction debris. Is low-density rural residen­ In Qroundwater (/ug/L) of mean Value 

cleaners and solvents, paints tial, medium-density 

and thinners, waste oils. housing (mobile home park), Skin Surface Area 20000 20000 
light Industrial, and mining for Adult (cm2) 

N3 CURRENT: Discharge and (gravel). Within one-mile 

infiltration/evaporation of radius of landfill, land uses Exposure Time (hours/day) 0.17 0.12 
effluent from Base wastewater include agriculture, recrea­

treatment plant. Area is tion, rural residences. - Exposure Frequency (days/yr) 350 274 

fenced and posted Government commerce and Industry. Agr i ­

Property/No Trespassing. culture Includes irrigated Exposure Duration (years) 30 9 
However, infrequent access crops and cattle. 

required by workers for pond Adult Body Weight (kg) 70 70 
and ditch maintenance and 

weed control. 



patiiway. EPA's SCREEN air dispersion model and soU-gas measurements from the two fiU 
areas at the site were used to support the risk calculations. 

An additional hazard posed by migrating methane gas is the potential for explosion due to 
gaseous buildup in confined spaces. Such buildup normally occurs through penetrations and 
cracks in the foundation. The nearest buildings in the vicinity of the site are located 
approximately 650 feet from the site boundary. These buildings are mobUe homes and do not 
have basements; the Ukelihood that methane wUl accumulate under these weU ventilated 
circumstances is smaU. Even with skirting, unless the skirting intercepts the gas flow and traps 
the gas, the hazard should be low. Since the quantity of methane generation at the landfill is 
uncertain, the remedial actions developed for the site have been developed to address landfiU gas 
generation. 

b. Exposure Point Concentrations 

Groundwater Contaminants. Average and reasonable maximum exposure (RME) point 
concentrations were developed for TCE, 1,1-DCE, vinyl chloride, and BEHP based on actual 
measurements made during the RI investigation. Analytical data used for determining the 
exposure point concentrations were obtained from monitoring weUs containing the peak 
concentrations of each of the contaminants. For example, MW-85 contained the peak 
concentrations of TCE; therefore, temporal data from this weU was used to calculate the 
exposure point concentration for TCE. The 95 percent upper confidence Umit on the mean was 
used to calculate RME exposure point concentrations. One-half of the detection Umit was used 
to calculate the exposure point concentrations in the case where a contaminant was not detected 
in a sample. Exposure point concentrations for vinyl chloride, 1,1-DCE, TCE, and BEHP were 
derived from data collected from monitoring weUs MW-18, MW-69, MW-85, and MW-69, 
respectively. 

The calculated 95 percent upper confidence limit was higher than the peak concentration for all 
of the contaminants evaluated in the risk assessment; therefore, in accordance with RAGS 
HHEM, the maximum concentration was used in computing the risk estimates. 

Air Contaminants. The following worst-case emissions rates (measure in ug/s) were estimated 
using EPA's Farmer model, Air/Superfund National Technical Guidance Study Series. Volume 
2. Estimates of BaseUne Air Emissions at Superfund Sites (1990). 

Area Benzene Methylene Chloride TCE 

NE 0.109 .2.60 448 
SW 1630 11500 870 

The worst-case emission rates were used in conjunction with EPA's SCREEN air quality 
dispersion model to estimate the ambient concentrations of air pollutants at various off-site 
locations surrounding the landfill, including at a mobile home park located approximately 650 
feet from the CRL site boundary. The worst-case, 1-hour concentrations for benzene, methylene 
chloride, and TCE at the mobile home park were 0.98, 1.97, and 1.94 ug/m^, respectively. 
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c. Exposure Factors 

Exposure factors used to derive chemical uptake for the groundwater and air exposure pathways 
were obtained from EPA's Standard Default Exposure Factors document (OSWER Directive No. 
9285.6-03). For each contaminant, the average case (using mean concentration) and RME (95% 
UCL) risks were calculated using the exposure model assumptions presented in Table 5. The 
exposure factors used to derive contaminant uptake from groundwater through dermal contact 
during showering and bathing were obtained from EPA's "Interim Guidance for Dermal 
Exposure Assessment" and the Risk Assessment Guidance for Superfund. Volume I: Human 
Health Evaluation Manual fRAGS HHEM .̂ 

3. Toxicity Assessment 

Toxicity information was provided in the Baseline Risk Assessment for the chemicals of concem. 
Generally, cancer risks are calculated using toxicity factors known as slope factors, whUe 
noncancer effects rely on reference doses. 

Slope factors (SFs) have been developed by EPA for estimating excess Ufetime cancer risks 
associated with exposure to potential carcinogens. SFs are expressed in units of (mg/kg-day)"^ 
and are multiplied by the estimated intake of a potential carcinogen, in mg/kg-day, to provide 
an upper-bound estimate ofthe excess lifetime cancer risk associated with exposure at that intake 
level. The term "upper bound" reflects the conservative estimate of the risks calculated from 
the SF. Use of this approach makes underestimates of the actual cancer risk highly unlikely. 
SFs are derived from the results of human epidemiological studies, or chronic animal bioassay 
data, to which mathematical extrapolation from high to low dose, and from animal to human 
dose, have been applied. 

Reference doses (RfDs) have been developed by EPA for indicating the potential for adverse 
health effects from exposure to chemicals exhibiting noncarcinogenic effects. RfDs, which are 
expressed in units of mg/kg-day, are estimates of Ufetime daUy exposure for humans including 
sensitive subpopulations, that are likely to be without risk of adverse effect. Estimated intakes 
of contaminants of concem from environmental media (e.g., the amount of a contaminant of 
concem ingested from contaminated drinking water) can be compared to the RfD. RfDs are 
derived from human epidemiological studies or animal studies to which uncertainty factors have 
been applied. 

The Baseline Risk Assessment relied on oral and inhalation Sfs and RfDs. Because dermal 
toxicity factors have not been developed for the chemicals evaluated, oral toxicity factors were 
used in estimating risks from dermal exposure. The toxicity factors shown in Table 6 were 
drawn from the Integrated Risk Information System (IRIS) or, if not IRIS values were available, 
from tiie Healtii Effects Summary Tables (HEAST). 

Trichloroethene 

According to the most recent assessment of TCE on the IRIS database, the chronic oral and 
inhalation RfD assessments are under review by an EPA work group. The most recent annual 
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Analyte 

Trichloroethene 
1,1-Dichloroethene 
Vinyl chloride 
bis(2-ethylhexyl)­

phthalate 

Sources: 

Table 6. Toxicity Factors for Chemicals of Concern 

Chronic Reference Dose 
(mg/kg-day) 

Inhalation Oral Dermal 

9.0E-03 (c)	 9.0E-03 (b) 

2.0E-02(c)	 1.0E-03(b) 

(a) EPA Health Effects Assessment Summary Tables (HEAST), 1991. 
(b) EPA interim Guidance for Dermal Exposure Assessment, 1991. 
(c) EPA Integrated Risk Information System (IRIS), on-line database. 

Slope Factor 
1/(mg/kg-day) 

Inhalation Oral 

1.7E-02(a)	 1.1E-02(a) 
1.2 (a)	 6.0E-01 (c) 
2.9E-01 (a)	 1.9 (a) 

1.4E-02(c) 

Weight of 
Evidence 

Dermal Class 

1 .OE-02 (b) B2 
6.0E-1 (b) C 

A 
2.8E-01 (b) B2 



summary (FY-1991) of HEAST reports TCE as a Group B2 carcinogen (probable human 
carcinogen). An inhalation slope factor of 1.7X10"̂  (mg/kg/day)'^ was reported based on two 
inhalation studies using mice. An oral slope factor of 1.1X10'̂  (mg/kg/day)'^ was reported 
based on two studies on mice where tumors developed on livers. Altiiough both slope factors 
had been removed from IRIS pending further review, the slope factors for inhalation and oral 
ingestion presented in HEAST were used in this risk assessment. 

4. Risk Characterization 

For carcinogens, risks are estimated as the incremental probabiUty of an individual developing 
cancer over a Ufetime as a result of exposure to the carcinogen. Excess Ufetime cancer risk is 
calculated by multiplying the SF (see toxicity assessment above) by the "chronic daily intake" 
developed using the exposure assumptions. These risk are probabilities generaUy expressed in 
scientific notation (e.g., 1 x IO"*). An excess Ufetime cancer of 1 x 10"̂  indicates that an 
individual has a 1 in 1,000,000 chance of developing cancer as a result of site-related exposure 
to a carcinogen under the specific exposure conditions assumed. 

The potential for noncarcinogenic effects is evaluated by comparing an exposure level over a 
specified time period (e.g., Ufetime) with a reference dose (see toxicity assessment above) 
derived for a similar exposure period. The ratio of exposure to toxicity is called a hazard 
quotient. Hazard quotients are calculated by dividing the chronic daily intake (CDI) by the 
specific RfD. By adding the hazard quotients for all contaminants of concem that affect the 
same target organ (e.g., liver), the hazard index (HI) can be generated. 

Groundwater Pathwav 

The cancer risk estimates associated with groundwater exposure are summarized in Table 7. 
The total excess cancer risk for reasonable maximum exposures to groundwater is IxlO'''. This 
risk level exceeds the EPA Superfund acceptable risk range pf 1 x 10^ to 1 x 10^ (1 in 10,000 
to 1 in 1,000,000). 

Comparing the risk contribution from each contaminant shown in Table 7, the total excess 
cancer risk associated with TCE is two orders of magnitude higher than the risk associated with 
the other individual contaminants. The summary of carcinogenic risks in Table 7 indicates that 
the inhalation exposure route creates a greater risk to human health than the ingestion exposure 
route. This is due to the relatively higher inhalation slope factor for 1,1-DCE and TCE when 
compared to their oral slope factor. 

Table 8 presents the estimates of noncarcinogenic toxic effects (RME) calculated for chronic 
exposure to 1,1-DCE and BEHP in groundwater. For the ingestion of drinking water route of 
exposure, tiie hazard quotient for 1,1-DCE is 0.002; for BEHP, 0.07. For dermal contact witii 
groundwater during showering and bathing, the hazard quotient for 1,1-DCE is 0.00004; for 
BEHP, 0.00001. The total sum of chronic noncarcinogenic estimates via the groundwater 
pathway is 0.07, which is the same approximate magnitude as associated with the ingestion of 
BEHP in drinking water. The estimates for noncarcinogenic health effects are below unity, 
indicating that adverse health effects would not be expected under the defined exposure scenario. 
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Table 7. RME Cancer Risk Estimates 
CRL, Fairchild AFB, WA 

Exposure Route; Ingestion of Drinking Water and Inhalation of Vapors During Household Use (VOCs only) 

RislcR^g = C X rf(CR„xEFxD)xSF,) + ((ACxCRiXEFxD)xSFi)] 

BWxAT BWxAT 


where: C 	 Concentration; peak value used, 95% UCL exceeds peak; (ug/LxO.OOl mg/ug) 
Contact rate for ingestion (L/day) CRo 

Contact rate for inhalation (ni3/day) 
CRi 

EF Exposure frequency (days/year) 

D Duration (years) 
BW Body weight (kg) 
AT Averaging time (years x days/yr) 
AC Air concentration factors resulting from domestic water use (L/m^) 

SFo Oral slope factor (mg/kg-day)' (HEAST) 

OJ SF; Inhalation slope factor (mg/kg-day)' (HEAST) 

Chemical Group C CR, CRi EF D BW AT AC SF„ SF; Risk 

Vinyl chloride A 2 2 15 350 30 70 70x365 0.5 1.9 2.9x10' (a) 7x10-5 
1,1-DCE C 0.8 2 15 350 30 70 70x365 0.5 6x10' 1.2 4x10-5 
TCE B2 2800 2 15 350 30 70 70x365 0.5 1.1x10-2 1.7x10-2x0.35 (b) 1x10-3 
BEHP B2 53 2 NA 350 30 70 70x365 NA 1.4x10-2 NA 9x10-* 

(a) SF; not available in HEAST value derived using unit risk. See calculations in Appendix B for conversion calculations. 
(b) The inhalation slope factor for TCE is for absorbed or metabolized dose; therefore, calculations or risk include an absorption correction of 0.35 for 

the inhalation slope factor. 
NA Not applicable; semivolatile chemical, does not affect inhalation exposure route. 



Table 7. RME Cancer Risk Estimates 
CRL, Fairchild AFB, WA (cont.) 

Exposure Route; Dermal Contact with Groundwater During Showering/Bathing 

Risk RME == (CW X SA X Kp X ET X ED X CF) x SFj 

B W x A T 


where: CW Chemical concentration in groundwater; peak value used, 95% UCL exceeds peak; (ug/LxO.OOl mg/ug) 
SA Skin surface area available for contact (cm^) 

Chemical-specific dermal permeability constant (cm/hr) 

ET Exposure time (hrs/day) 

EF Exposure frequency (days/year) 

ED Exposure duration (years) 

CF Volumetric conversion factor for water (1 L/1000 cm') 

BW Body weight (kg) 

AT Averaging time (years x days/yr) 

SF, Calculated chemical-specific dermal slope factor (mg/kg-day)-' 


Ul Chemical Group CW SA Kp EI EF ED CF BW AT SE, Risk 

Vinyl chloride A 2 20000 7.24xl0-'(a) 0.17 350 30 0.001 70 70x365 (c) (c) 
1,1-DCE C 0.8 20000 9.55xl0-'(a) 0.17 350 30 0.001 70 70x365 0.60(d) 9x10-* 
TCE B2 2800 20000 8.32xl0-2(a) 0.17 350 30 0.001 70 70x365 0.01(e) 5x10-' 
BEHP B2 53 20000 5.70xl0^(b) 0.17 350 30 0.001 70 70x365 0.28(f) 2x10"' 

(a)	 Source of constant: Flynn, 1990; EPA, 199Ie. 
(b)	 Source of constant: Scott et al., 1987; recommended. 
(c)	 Toxicokinetic study reports mimimal dermal absorption (0.031 %) value considered too insignificant for computing a dermal slope factor. 
(d)	 DCE is small organic molecule with properties similar to lipid-soluble anesthetics; thus, it is expected to readily penetrate skin, which is lipid-rich tissue 

(ATSDF, 1989b) (similar to TCE). Calculation of dermal slope factor assumes complete absorption. 
(e)	 Oral toxicity value already expressed as absorbed dose, therefore no adjustment to toxicity value required. 
(f)	 Toxicokinetic study reports absorption rate for BEHP of 5%. 



Table 7. RME Cancer Risk Estimates 
CRL, Fairchild AFB, WA (cont.) 

Summary of Carcinogenic Risk (RME); 

Exposure
Route

Chemical of Concem 
 Vinyl

 chloride 1.1-DCE TCE BEHP
 Total Risk 

 via Route 

Ingestion of
groundwater 

 4x10-' 6x10"' 4x10-" 9x10-* 4x10-" 

Inhalation of
VOCs 

 3x10-5 4^10-5 7x10"* NA 8x10-" 

Dermal contact NA 9x10"* 5x10-' 2x10-' 5x10-5 

^
Total risk via 

 groundwater
pathway 

 7x10-5 ^^^IQ-S ^^^Q-i ĝ ĵQ-e 1x10-^ 



Table 8. RME Chronic Noncarcinogenic Effects Estimates, 
CRL, Fairchild AFB, WA 

Exposure Route; Ingestion of Drinking Water 

= C X (CR X EF X DVRfD„ HI RME 
BWxAT 

where: C Concentration; peak value used, 95% UCL exceeds peak; (ug/LxO.OOl mg/ug) 
CR Contact rate for ingestion (L/day) 
EF Exposure frequency (days/yr) 
D Duration (years) 
BW Body weight (kg) 
AT Averaging time (yrs x days/yr) 
RfD„ Oral reference dose (mg/kg-day) (HEAST) 

Chemical _C CR EF D BW AI -RfD, HI 
OJ 

1,1-DCE 0.8 2 350 30 70 30x365 9x10-3 2x10-3 

BEHP 53 2 350 30 70 30x365 2x10-2 7x10-2 

NOTE: No inhalation RfD available for 1,1-DCE, presently under review by CRAVE Workgroup (HEAST). 



Table 8. RME Chronic Noncarcinogenic Effects Estimates, 
CRL, Fairchild AFB, WA (cont.) 

Exposure Route; Dermal Contact with Groundwater During Showering/Bathing 

= CW X SA X Kp X ET X EF X ED X CF/RfDj HQRME 
BW X AT 

where: 	 CW = Chemical concentration in groundwater (ug/LxO.OOl mg/ug) 

SA = Skin surface area available for contact (cm2) 

Kp - = Chemical-specific dermal permeability constant (cm/hr) 

ET = Exposure time (hours/day) 

EF = Exposure frequency (days/yr) 

ED = Exposure duration (years) 

CF = Volumetric conversion factor for water (1 L/1000 cm3) 

BW = Body weight (kg) 


0  0 AT = Averaging time (yrs x days/yr) 
0  0 RfDd "= Estimated dermal reference dose (mg/kg-day) 

Chemical CW SA Kp ET EF ED CF BW AT RfDj HO 

1,1-DCE 0.8 20000 9.55x10-3 o.l7 350 30 0.001 70 30x365 9xlO-3(a) 4x10-5 

BEHP 53 20000 5.70x10"* 0.17 350 30 0.001 70 30x365 lxlO-3(b) 1x10-5 

(a)	 DCE is small organic molecule with properties similar to lipid-soluble anesthetics; thus, it is expected to readily penetrate skin, which is lipid-rich tissue 
(similar to TCE). Calculation of dermal slope factor assumes complete absorption. 

(b)	 Toxicokinetic study reports absorption rate for BEHP of 5%. 



Table 8. RME Chronic Noncarcinogenic Effects Estimates, 
CRL, Fairchild AFB, WA (cont.) 

Summarv of RME Chronic Noncarcinogenic Effects; 

Exposure Chemical of Concem Total Risk 

Route 1.1-DCE BEHP via Route 


Ingestion of Groundwater 2x10-3 7x10-2 7x10-2 


Dermal Contact w/Groundwater 4x10-5 1x10-5 5x10-5 


Total Chronic Effects via 

Groundwater Pathway - HI 2x10-3 7x10-2 7x10-' 


OJ 



Air Pathwav 

Cancer risk estimates for the air exposure pathway are shown in Table 9. Risk estimates 
associated with the three contaminants of concem under a residential exposure scenario for five 
off-site locations are shown. Total risk is the sum of the risks fi"om exposure to all three 
contaminants from both landfill areas. 

Factors that may underestimate risks to future residents are: (1) gas-generation within the 
landfill was not considered; (2) air-filled porosity was not directiy measured but was estimated 
based on the soil's water capacity; and (3) soil-gas samples were not analyzed for vinyl chloride, 
a common landfill constituent. The presence of vinyl chloride could increase risks associated 
with this pathway. In addition, many factors will change over time, such as soil-gas 
concentrations. Any increase or decrease in soil-gas concentrations will be reflected as increases 
or decreases in risk rates. 

The risks from exposure to annual air concentrations, which are more appropriately used for risk 
assessment calculations, are expected to be at least an order of magnitude less than the risks 
from the 1-hour, worst-case concentrations presented here. The following factors lead to 
overestimation of actual risk: (1) the highest values of soil-gas concentrations were used, (2) 
the area over which flux occurs was conservatively estimated, (3) the worst possible atmospheric 
conditions were used in the air model, and (4) worst-case, 1-hour concentration was assumed, 
rather than one-tenth the worst-case, 1-hour concentrations, which is more commonly used. 

These calculations lead to worst-case estimates of emissions, ambient concentrations, and 
carcinogenic risks. 

Table 9. Estimated Maximum Carcinogenic Risks at Given Locations 

Mobile boundary Location 
Compound Home Park North West South F.a.st 

Benzene 7 x Iff* 2 x l f f 5 I x iff" 9 x l f f 5 4 X lff5 
Methylene Chloride 4 x Iff' I x Iff* 5x l f f* 4x l f f* 3xlff<* 
Trichloroethene 5x Iff* 2 X lff5 3 X lff5 3 X lff5 2 x lff5 

Total risk 1 X 10-5 4 x lff5 2xlf f^ I X Iff" 7 X lff5 

5. Uncertainty in the Risk Assessment 

The accuracy of the risk characterization depends in large part on the accuracy and 
representativeness of the sampling, exposure, and toxicological data. Most assumptions are 
intentionally conservative so the risk assessment will be more likely to overestimate risk than 
to underestimate it. 
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Uncertainty in the toxicity evaluation may overestimate risk by relying on slope factors that 
describe the upper confidence limit on cancer risk for carcinogens. Some under estimation of 
risk may occur due to lack of quantitative toxicity information for some contaminants detected 
at the site. Qualitative uncertainty exists in evaluating carcinogenicity of chemicals that have 
no human evidence of carcinogenicity. Evidence for carcinogenicity of TCE is based on animal 
studies, and weight of the evidence for TCE is under review by EPA to determine status as 
either B2, probable human carcinogen, or C, possible human carcinogen. 

Another uncertainty arises as to whether groundwater detections of vinyl chloride, 1,1-DCE and 
BEHP are actually associated with the site. Each of these contaminants has a very low 
frequency of detection. Since vinyl chloride and 1,1-DCE were infrequentiy detected, RAOs 
were not set for these compounds. However, because they are breakdown products of TCE, 
they should be included as part of the long-term monitoring. Since BEHP was detected in 
groundwater at a low frequency and since the detections may be associated with field or 
laboratory contamination, BEHP is not considered in the Remedial Action Objectives for 
remediation. 

B. Ecological Risk Assessment 

To assess the environmental effects of the contaminants present at the CRL site, an evaluation 
of potentially affected terrestrial species \yas conducted. Three state-designated species 
(burrowing owl, great blue heron, and Swainson's hawk) have been observed on the Base and 
may inhabit or frequent the CRL. No federal or state threatened or endangered species are 
known to occur at the CRL. A site-specific survey of the number and species of animals 
inhabiting the landfill area was not conducted as part of the remedial investigation. 

The primary exposure routes available to wildlife at the CRL site are inhalation of volatile 
organics associated with soil-gas and ambient air at the site and dermal contact with 
contaminated subsurface soils and fill material, particularly for burrowing and underground 
dwelling wildlife. Contaminants detected in soil-gas measurements were selected as the 
contaminants of concem for ecological exposure through the air pathway. Ecological exposure 
to subsurface soil contamination was not evaluated since the level of soil contamination was not 
quantified during the investigation. 

Exposure to surface water and sediments associated with the wastewater treatment plant 
infiltration pond were not considered a complete contaminant pathway since surface water and 
sediment contamination are not suspected at the site. Contaminated groundwater is not in 
contact with surface water and therefore was not considered a complete exposure pathway. 

Due to the lack of actual ecological site data and toxicological data on wildlife, toxicity 
thresholds developed for laboratory animals were in the ecological assessment. Table 10 
provides a comparison of mean and maximum subsurface soil-gas concentrations of TCE, 
benzene, toluene, total xylenes, and methylene chloride detected during the remedial 
investigation with the toxicity thresholds developed for mice. The comparisons shown in Table 
10 indicate that burrowing animals inhabiting the landfill could potentially be impacted by the 
contaminant vapors present in the soil pore spaces. 
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Table 10 
RISK CHARACTERIZATION FOR THREE CONTAMINANTS OF ECOLOGICAL CONCERN 

FOR FAIRCHILD AFB 

MEAN MAXIMUM 
TOXIC THRESHOLD (1) SUBSURFACE SOIL-GAS (3) SUBSURFACE SOIL-GAS (3) 
CONCENTRATIONS (ppm) CONCENTRATIONS (ppm) CONCENTRATIONS (ppm) 

TCE 8450 (2) 1500 96000 


Benzene 100 240 18000 


Toluene 1200 1300 130000 

4> 


Total Xylenes 5300 3200 460000 


Methylene Chloride 100 460 4700 


(1) U.S. Department of Health ATSDR (Chronic toxicity threshold Inhalation values for mice). 

(2) U.S. Department of Health ATSDR (Acute toxicity threshold Inhalation values for mice). 

(3) Soil-Gas Survey by SAIC - Values represent the worst-case concentrations sampled at a 3-foot depth on the average. 



Uncertainties in evaluating the effects of ecological exposure to chemical contaminants at the 
CRL include: (1) lack of site-specific ecological survey for the CRL site, (2) limited 
toxicological data, and (3) uncertainties in ecological exposure factors. 

v n  . REMEDIAL ACTION OBJECTIVES 

Remedial action at this site is required to protect human health and the environment. The 
following findings of the remedial investigation and baseline risk assessment support the need 
for cleanup action at the site: 

•	 TCE have been detected in groundwater samples from residential wells and on-
site and off-site monitoring wells at concentrations exceeding federal maximum 
contaminant levels. The affected aquifer serves as a water source for both 
residential and murucipal water supplies. 

•	 The excess cancer risk associated with the reasonable maximum groundwater 
exposure is estimated to be 1 in ICXX). This exceeds the EPA acceptable risk 
range of 1 in 10,000 to 1 in 1,000,000. 

•	 Two fill areas at the landfill continue to be a source of a groundwater 
contamination plume. 

•	 Soil-gas measurements indicate that volatile contaminants are present within the 
fill material. Although the risks have not been quantified, direct exposure to 
subsurface soil and debris may result in unacceptable risks. 

Remedial Action Objectives (RAOs) for the CRL were developed to address the requirements 
of CERCLA, as amended by SARA, and the state of Washington's Model Toxics Control Act 
(MTCA). The RAOs for the CRL were developed in accordance with the National Contingency 
Plan (NCP) to protect human health, public welfare, and the environment from potential threats 
due to contaminants associated with the site. The specific goals and objectives of the remedial 
action at the CRL are: 

1.	 To prevent consumption by area residents of groundwater exceeding federal MCLs 

2.	 To restore contaminated groundwater in the upper aquifer to levels that are safe for 
drinking 

3.	 To prevent further migration of contaminated groundwater across the site boundary and 
to the lower aquifer 

4.	 To minimize the migration of contaminants from the fill material to the groundwater 

5.	 To prevent exposure to contaminants within subsurface soil and debris. 
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Groundwater cleanup levels have been established to meet the requirements of CERCLA, and 
MTCA as an applicable requirement. MTCA Method B, which is the standard method for 
complex sites such as the CRL, was used to establish cleanup levels. The Method B cleanup 
levels are based on MTCA as promulgated on January 28, 1991. The cleanup level for TCE 
is 5 ug/L. In addition, the cumulative excess cancer risk associated with the site will be reduced 
to at most 10"̂ , consistent with MTCA. 

Vffl. DESCRIPTION OF ALTERNATIVES 

The cleanup altematives which were evaluated in the FS include elements from two different 
categories of actions. The first category is source controls, which are intended to minimize 
migration of contaminants from the fill material to the groundwater and to prevent direct 
exposure to contaminated subsurface soil and debris. The second action category is groundwater 
controls. These controls are intended to prevent further migration of contaminated groundwater 
across the site boundary and to prevent consumption by area residents of groundwater exceeding 
MCLs. The combination of both source control and groundwater contirol actions is necessary 
to achieve the broader objective of restoring contaminated groundwater in the aquifer to levels 
that are safe for drinking. 

As part of the Base's operational plans, the wastewater treatment plant has undergone closure. 
This action was taken independentiy of site remediation efforts; however, several aspects of this 
action are expected to facilitate tiie groundwater cleanup. The closure should reduce the 
migration of contaminants from the fill material to groundwater. In addition, the loss of 
recharge will lower the gradient of groundwater and reduce the velocity of contaminant 
migration. 

A. Source Controls 

Source control altematives were developed to address RAOs 2, 4, and 5. All of the source 
control altematives, except the no-action altemative (SC-1), include institutional controls. 
Restricted access to the site (e.g., fences) and posted warnings around the perimeter of the site 
would decrease inadvertent contact with contaminated soil and debris. Public meetings and 
prepared news releases would allow a wider dissemination and understanding of information on 
the health risks of contact with the contaminated soils and debris. Finally, deed restrictions 
would be used to preclude future residential, industrial, commercial, or agricultural use of the 
area. 

1. Altemative SC-1 

The first altemative is no action. Evaluation of this altemative is required under CERCLA; it 
serves as a reference against which other altematives can be compared. Under this altemative, 
no action would be taken to control migration of contaminants from the fill material to 
groundwater and no institutional controls would be established to prevent exposure to 
contaminated subsurface soils and debris. The northeast and southwest disposal areas would 
continue to act as a source of contamination to groundwater and groundwater levels would 
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continue to exceed MCLs. Modeling predicts that groundwater contaminant concentrations 
would decrease through natural dilution, degradation, and dispersion, and would attain the 
cleanup levels in approximately 77 years. There is no cost associated with this altemative. 

2. Altemative SC-2 

Altemative SC-2 involves containment of contaminants within the landfill. The CRL would be 
graded to improve drainage and decrease erosion. A low-permeability cap would be constmcted 
over the northeast and southwest areas of the CRL. A passive gas management system would 
be installed to reduce methane buildup and pressure under the cap. The cap would decrease 
infiltration of precipitation through, and contaminant migration out of, the fill areas. 

The design, constmction, and maintenance of the cap would meet the closure requirements of 
Washington State's Minimum Functional Standards for Solid Waste Handling and of federal 
RCRA Subtitie D. Emissions from the passive gas management system would be treated as 
necessary to ensure compliance with air quality standards set by the state of Washington and the 
Spokane County Air Pollution Control Authority, and the Clean Air Act. 

Estimated capital cost for this altemative range from $3,772,325 to $4,222,325. Operating and 
maintenance costs for the altemative range from $34,184 to $37,000 per year. The estimated 
present net worth ranges from $4,297,817 to $4,791,106, assuming a 5 percent discount rate and 
30 years of O&M costs. 

3. Altemative SC-3 

This altemative would include all of the actions described in Altemative SC-2 (a cap and passive 
gas management system) with the addition of hot spot removal prior to the constmction of the 
landfill cap. The goal of hot spot removal is to remove highly contaminated material from the 
landfill to reduce tiie potential for continued groundwater contamination. Hot spots would be 
identified based on the results of soil-gas measurements taken during the remedial investigation. 
Intact containers of contaminants and contaminated material surrounding mptured containers 
would be removed, placed in sealed containers, and shipped for proper off-site 
treatment/disposal. Figure 6 shows the hot spots identified in the RI Report. An estimated total 
of 300 cubic yards of material would need to be removed at the CRL, assuming there are only 
five hot spots in the landfill and that 60 cubic yards of material would need to be removed per 
hot spot. Excavation, transport, and treatment'disposal of the contaminated material would 
comply with the RCRA Subtitie C regulations. 

The costs for this altemative are estimated at $4,237,525 to $4,687,525 (capital cost); $34,184 
to $37,000 (O&M costs); and $4,297,817 to $4,791,106 (present net wortii), assuming a 5 
percent discount rate and 30 years O&M costs. 

4. Altemative SC-4 

Altemative SC-4 includes the landfill capping component from Altemative SC-2 with the 
addition of an active soil vapor extraction system. The extraction system would include the use 
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of vacuum blowers, air infiltration and vapor extraction wells, collection headers, and treatment 
systems. A treatability study would be performed to determine the optimum gas extraction and 
treatment system design. The emissions ft-om the vapor treatment system would comply with 
the Spokane County Air Pollution Control Authority and state of Washington air quality 
standards, and the Clean Air Act. 

Estimated costs for tiie altemative are $4,581,875 to $5,031,875 (capital costs), $45,684 to 
$48,500 (O&M costs), and $5,284,150 to $5,777,439 (present net wortii), assuming a 5 percent 
discount rate and 30 year O&M. 

B. Groundwater Extraction and Treatment 

Groundwater altematives were developed to address RAOs 1,2, and 3. All of the altematives 
include monitoring the groundwater near the CRL. Institutional controls and public education 
and notification would be included as part of all of the altematives except for the no-action 
altemative (GW-1). Institutional controls can be implemented to discourage access to 
contaminated groundwater. Deep wells that are located within the contaminant plume may 
provide a conduit for contaminant migration to lower aquifers. These wells would be inspected 
and reconstmcted or abandoned as necessary. Public education and notification would include 
public meetings, prepared news releases, and information provided to groundwater users as a 
method for disseminating information about the contamination and associated risks. 

1. Altemative GW-1 

The first altemative is no action. Evaluation of this altemative is required under CERCLA; it 
serves as a reference against which other altematives can be compared. Under this altemative, 
no action would be taken to treat or contain contaminated groundwater and no institutional 
controls would be imposed to prevent use of contaminated groundwater. Contaminants at levels 
exceeding MCLs would continue to migrate toward residential and municipal drinking water 
supply wells. Modeling predicts that groundwater contaminant concentrations would decrease 
through natural dilution, degradation, and dispersion, and would attain the cleanup levels in 
approximately 77 years. Groundwater monitoring would allow a periodic assessment of the 
migration of the contaminant plume. The public would be informed of the results of the 
monitoring program. 

Although there would be no capital cost, periodic monitoring over a 30-year period would incur 
annual O&M costs of $40,000. The present net worth of tiiis altemative would be $614,898. 

2. Altemative GW-2 

This altemative involves the installation of a groundwater extraction and treatment system on 
the CRL property. The objective of this altemative is to prevent continued migration of 
contaminated groundwater from the CRL site. To accomplish this, a total of approximately 20 
extraction wells would be installed along the north and east boundaries of the northeast disposal 
area and along the east boundary of the southwest disposal area. Groundwater would be 
extracted from the upper aquifer and treated using an air stripping unit. Air stripping would 
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reduce the concentrations of contaminants in the extracted water to the groundwater cleanup 
levels established for the site. The treated water would be reintroduced into the upper aquifer 
at an off-site location downgradient of the CRL. Groundwater monitoring wells would be 
installed to monitor effectiveness of the extraction system. 

r 

The air emissions from the air stripper would be treated using activated carbon. Used carbon 
would be recycled off site at an EPA-approved facility. Air emissions from the air stripper 
system would be treated as necessary to ensure protection of human health and the environment 
and compliance with air quality standards set by the state of Washington and the Spokane County 
Air Pollution Control Authority. 

Preliminary calculations indicate that the extraction system would capture groundwater within 
approximately 40 feet of the disposal area boundaries. The timeframe required to achieve the 
groundwater cleanup levels in the upper aquifer within the landfill boundaries ranges from less 
than 10 years to more than 75 years, depending on the source control altemative selected. 
Contaminated water in the upper aquifer outside of this area would remain untreated, and would 
reach the cleanup levels through natural dispersion and dilution. Modeling ofthe upper aquifer's 
characteristics indicates that the groundwater cleanup levels would be achieved outside of the 
site boundaries in approximately 6 years. Residential and municipal water supply wells would 
be monitored, and water users notified if their water supply contained contaminants in excess 
of the MCLs. 

The groundwater cleanup levels established for the site would be attained throughout the 
contaminated plume beyond the point of compliance, which is defined as the CRL property 
boundary. 

Residual risk associated with the groundwater cleanup levels is 6 x 10^. This is considered 
protective of human health and the environment. Residual risk associated with the air emissions 
following contaminant removal from the GAC is estimated at 5 x 10"*, which is also considered 
to be protective of human health and the environment. 

Approximate costs of the altemative are $1,447,500 (capital costs), $337,000 (O&M costs), and 
$3,138,008 to $6,628,016 (present net worth), assuming a 5 percent discount rate and 6 and 30 
years O&M costs. 

3, Alternative GW-3 

This altemative would include the groundwater extraction system described in Altemative GW-2, 
with the addition of providing point-of-use treatment and/or an altemative water supply to users 
of wells which are constmcted in compliance with state and local regulations, and which are 
contaminated above MCLs by the off-site portion of the groundwater plume. The objectives of 
this altemative are to prevent continued migration of contaminated groundwater from the CRL 
site, and to prevent consumption by area residents of groundwater contaminated above MCLs. 

Point-of-use treatment systems are typically installed at the wellhead for wells serving multiple 
users, or near the point where piping from an individual user's well enters the user's building. 
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Some routine maintenance and periodic replacement of system components would be necessary. 
The selection of point-of-use treatment or provision of an altemative water supply would be 
made based on several factors, such as distance to an existing water system, or the amount of 
water demand. Once the cleanup levels are achieved outside of the site boundaries, point-of-use 
treatment and/or an altemative water supply would no longer be necessary. Residual risks 
associated with this altemative are the same as for GW-2. 

Costs for tills altemative are estimated at $1,522,500 (capital costs), $347,000 (O&M costs), 
$3,283,765 to $6,856,741 (present net worth), assuming a 5 percent discount rate and 6 and 30 
years O&M costs. 

IX. SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES 

This section and Table 11 summarize the relative performance of each of the altematives witii 
respect to the nine criteria identified in the NCP. These criteria are categorized into three 
groups: 

Threshold Criteria 

1. Overall protection of human health and the environment 

2. Compliance with applicable or relevant and appropriate requirements 

Primary Balancing Criteria 

3. Long-term effectiveness and permanence 

4. Reduction of toxicity, mobility, or volume through treatment 

5. Short-term effectiveness 

6. Implementability 

7. Cost 

Modifying Criteria 

8. State/support agency acceptance 

9. Community acceptance. 

A. Threshold Criteria 

The remedial altematives were first evaluated in relation to the threshold criteria. The threshold 
criteria must be met by each altemative in order to be selected. 
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Table 11. Comparison of Alternatives 

Crt teHa/Al temf t t lve* M:\^Mi^MMBMW. SC-2 SC-3 SC-4 QW-1 GW*2 QW-3 

1. Ovvra l l p ro tec t ion Would not at ta in RAOa Would min imize migra t ion Would min imize migra t ion and Would min imize m ig ra t ion Does not at ta in RAOs. Protect ive of huhian Immed ia te p ro tec t ion 

of human h«al th and or be protaot lva o f and prevent exposure to prevent exposure to and prevent exposure to Is not pro tect ive of human heal th and Ihe of human heal th and 

the anv l ronm«nt . human heal th ar>d the contaminants. contaminants. Vapor heal th or the env i ronment . env i ronment . the env i ronment . 

env i ronment . long- term pro tec t ion . ext ract ion wou ld p rov ide 

Poss ib le shor t ' ta rm protect ion du r i ng g rad ing . 

exposure du r i ng excavat ion. 

2. Comp l lano* wi th Would not meet Stale of Wou ld meet landf l l l Wou ld meet landn i l c losure Would meet landf i l l c losure Would not at ta in Would meet g roundwate r Would meet grour^Jwater 

ARAR* . Washington requ i rements . c losure requ i rements requ i rements , air em iss ion requ i rements and air c leanup standards. c leanup s tandards. c leanup s tandards. 

and air emiss ion s tandards, and wou ld c o m p l y emiss ion standards. 

starKfards. w i th RCRA Subt i t le C for 

t reatment of excavated mater ia l . 

3. Long- l«rm Would resul t In no Would p rov ide long- term Would p rov ide h igh leve l of Wou ld p rov ide h igh leve l of Not pro tect ive of human Would rely heavi ly o n Would p rov ide h ighest 

• f f se t t vsness and reduct ion of r isk. e f fec t iveness and long- term e f fec t i veness and long- term ef faot lvaness and heal th. Inst i tut ional con t ro ls . deg ree of long- term 

p * r m a n * n c « . pro tec t ion and wou ld parmanenoe, and wou ld permanence, and wou ld effect Iver iess ar>d 

requi re long- term requ i re long- term maintenance requi re longterm maintenance pro tec t ion . 

maintenance o f the o f t h e landf i l l cap. of the landf l l l cap. 

landf i l l cap. 

4. Rs^uc t l on of t raatmant , Would not decrease Would not decrease Would decrease the TMV. Would decrease the TMV Would not p rov ide t reatment , Wou ld p rov ide e f fec t ive Would p rov ide e f fec t ive 

mobi l i t y artd vo luma the TMV. tox ic i ty and vo lume. therefore there Is no reduc t ion of TMV of the reduc t ion of TMV 

(TMV) th rough t raatmant . Wou ld reduce mobi l i ty . reduc t ion of TMV. contaminants . of the contaminants . 

5. Short- tarm Would be Inef fect ive In Would p rov ide h igh leve l Wou ld p rov ide a lower level of Wou ld p rov ide a h igh leve l Would not p rov ide pro tec t ion Would p rov ide a h igh leve l Wou ld p rov ide the 

affaet lvanaas. the short te rm. p ro tec t ion In the short te rm, of pro tec t ion In a short In the short t e rm . of p ro tec t ion In the short greatest pro tec t ion In 

per iod of t ime, ar>d and wou ld re ly heavi ly on per iod of l ime , and wou ld rely te rm, but re l ies heav i ly the shor test t imef rame. 

wou ld rely heavi ly on res t r ic ted access l o the CRL. heavi ly on rest r ic ted access on Inst i tut ional con t ro ls . 

rest r ic ted access to CRL. l o the CRL. 

6. Implamontab l l l t y Easi ly Imp lemented . Can be Imp lemented Di f f icul t to Imp lement . Can be Imp lemented Easi ly Imp lemen ted . Can be Imp lemen ted Can be Imp lemented 

using ex is t ing us ing ex is t ing us ing ex is t ing us ing ex is t ing 
technolog ies . techno log ies . techno log ies . techno log ies . 

7. Coat There Is no cost for $4,297,817 to $4 ,791 ,106 . $4,763,017 to $5,256,306 $5,264,150 to $5,777,439 $614,898 $3,138,008 to $6,628,016 $3,283,765 to $6,856,741 

th is a l ternat ive. 

9. Stata/auppor l State d o e s not accept State does not accept State d o e s not accept State accep ts th i s State d o e s not accept State d o e s not accept State accep ts th i s 

aganoy aoeaptanca. th i s al ternat ive as a th is al ternat ive as (he th is a l ternat ive as the a l temat ive as the th is a l ternat ive as a th is a l ternat ive as the al ternat ive aa the 

v iab le op t ion . prefer red remedia l p re fer red remedia l p re fer red remedia l v iable op t i on . p re fer red remedia l prefer red remedia l 

ac t ion. ac t ion . act ion. act ion. act ion. 

9. Communi ty Communi ty d o e s not Communi ty accep ts the Commun i t y accep ts the Communi ty accep ts Communi ty d o e s not Commun i t y accep ts Communi ty accepts 

accaptanca. accept th i s a l ternat ive prefer red remedia l ac t ion . p re fer red remedia l ect lon. th is a l ternat ive as accept th i s a l ternat ive the pre fer red remedia l th is a l ternat ive as 

as a v iab le op t ion . the pre fer red remedia l as a v iable op t i on . act ion. the pre fer red remedia l 
ac t ion. act ion. 



1. Overall Protection of Hwnan Health and the Environment 

This criterion addresses whether each altemative provides adequate protection of human health 
and the environment and describes how risks posed through each exposure pathway are 
eliminated, reduced, or controlled through treatment, engineering controls, and/or institutional 
controls. 

All of the source control altematives, except Altemative SC-1 (no action), would provide 
protection of human health and the environment by minimizing migration of contaminants fi"om 
the fill material to groundwater, and by preventing exposure to contaminants in subsurface soils 
and debris within a relatively short period of time (1 to 3 years). Altematives SC-3 and SC-4 
would provide a high degree of long-term protection because they actively remove the 
contaminants. Altemative SC-1 would not be protective of human health and the environment 
since contaminants would continue to migrate to groundwater in concentrations above 
groundwater cleanup standards. 

Altematives GW-2 and GW-3 would be protective of human health and the environment, since 
active measures are taken to prevent migration of groundwater contaminants from the landfill 
area. The point-of-use treatment and altemative water supply elements in Altemative GW-3 
would provide a high degree of protection, since they can deliver immediate reduction of risk 
to human health. Altemative GW-1 would not be protective of human health or the 
environment, since contaminated groundwater from the landfill area would continue to contribute 
to the off-site plume. 

2. Compliance with ARARs 

This criterion addresses whether a remedy will meet all of the applicable or relevant and 
appropriate requirements of other federal and state environmental statutes or provides a basis for 
an invoking waiver. 

Compliance with ARARs will be achieved when a source control and groundwater extraction and 
treatment technology are used together. Altematives SC-2, SC-3, and SC-4 will meet the closure 
requirements of Washington's Minimum Functional Standards for Solid Waste Handling, and 
RCRA Subtitie D, and air emission standards of both the Spokane County Air Pollution Control 
Authority and Washington State. Altemative SC-3 would need to comply with regulations in 
RCRA Subtitie C regarding shipment and disposal of hazardous wastes. 
Both altematives GW-2 and GW-3 would meet the state of Washington Model Toxics Control 
Act groundwater cleanup levels. Air emissions from the groundwater treatment unit will meet 
both the Spokane County Air Pollution Control Authority and Washington State air regulations. 
GW-1 will not attain MTCA groundwater cleanup levels. 
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B. Primary Balancing Criteria 

Once an altemative satisfies the threshold criteria, it is evaluated against five primary balancing 
criteria. 

3. Long-term Effectiveness and Permanence 

This criterion refers to expected residual risk and the ability of a remedy to maintain reliable 
protection of human health and the environment over time, once cleanup levels have been met. 
This criterion includes the consideration of residual risk and the adequacy and reliability of 
controls. 

Altematives SC-3 and SC-4 would provide the highest level of long-term effectiveness and 
permanence because they provide contaminant removal and ultimate destmction. Long-term 
effectiveness of altematives SC-2, SC-3, and SC-4 would be dependent upon long-term 
maintenance of the landfill cap. Altemative SC-1 would not provide any risk reduction since 
contaminants would continue to migrate from the fill material to groundwater. 

Altemative GW-3 would provide the highest degree of long-term effectiveness and protection. 
Altemative GW-2 would rely more heavily on institutional controls and therefore is less effective 
than GW-3. Altemative GW-1 is not protective of human health because groundwater cleanup 
levels would not be attained. 

4. Reduction of Toxicity, Mobility, or Volume Through Treatment 

Reduction of toxicity, mobility, or volume through treatment refers to the anticipated 
performance of the treatment technologies a remedy may employ. 

Altematives SC-3 and SC-4 would decrease the toxicity, mobility, and volume of the 
contaminants because of the physical removal of the contaminants through hot spot removal and 
vapor extraction, with ultimate destmction provided at a RCRA Subtitie C disposal facility. The 
active vapor extraction in Altemative SC-4 would require a longer timeframe to achieve the 
same results as the hot spot removal in Altemative SC-3. Altematives SC-1 and SC-2 would 
not decrease the toxicity, mobility, or volume of the contaminants through treatment. 

Groundwater extraction and treatment in altematives GW-2 and GW-3 would provide equally 
effective reduction of toxicity, mobility, and volume of the contaminants. Altemative GW-1 
would not provide treatment, and so cannot provide reduction of toxicity, mobility, or volume. 

5. Short-term Effectiveness 

Short-term effectiveness refers to the period of time needed to complete the remedy and any 
adverse impacts on human health and the environment that may be posed during the constmction 
and implementation of the remedy until cleanup levels are achieved. 
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Altematives SC-2 and SC-4 would provide protection within the shortest period of time. 
Altemative SC-3 would provide a lower level of protection in the short term because of 
contaminant volatilization during the excavation process. Altematives SC-2, SC-3, and SC-4 
would rely heavily on restricted access to the CRL and strict site health and safety plans to 
protect workers during the constmction period. Altemative SC-1 would be ineffective in the 
short term since contaminants would continue to migrate to the groundwater. 

Altemative GW-3 would provide the greatest protection in the shortesttimeframe because of the 
point-of-use treatment and altemative water supply elements. Altemative GW-2 would provide 
a high level of protection in the short term, but relies more heavily on institutional controls to 
attain this protection. Altemative GW-1 would not provide protection in the short term. 

6. Implementability 

Implementability is the technical and administrative feasibility of the altemative. All source 
control and groundwater altematives can be implemented using existing technologies. 

Altematives SC-2, SC-3, and SC-4 would require that the cap be installed by experienced 
installers, but both the materials and required personnel are available from a variety of vendors. 
The active vapor extraction system would require more extensive constmction, operation, and 
maintenance than the passive system in the otiier two altematives. 

No unusual obstacles are expected in the installation of extraction wells required for the 
implementation of Altematives GW-2 and GW-3. Numerous wells have been installed to the 
base of the upper aquifer without difficulty. Basalt outcrops near the east end of the southwest 
landfill area that could limit the eastem extent on the vapor extraction system in that area. 
Access/easements would be required for monitoring wells installed on adjacent lands, and 
groundwater containment wells would be installed on the CRL property. Waste manifesting 
would be needed to transport waste (GAC filters) for off-site treatment. 

7. Cost 

Costs include estimated capital, operation, and maintenance costs, and net present worth costs. 
Table 11 shows a comparison of total estimated costs for each of the altemative. 

For source controls Altemative SC-4 would be the most expensive source control, followed by 
Altematives SC-3 and SC-2. Altemative SC-1 would have no initial costs. 

Altemative GW-3 costs are slightiy more expensive than Altemative GW-2. Altemative GW-1 
would have minimal costs. 

C. Modifying Criteria 

Modifying criteria are used in the final evaluation of the remedial altematives. 
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8. State Acceptance 

This criterion refers to the whether the state accepts the preferred remedial altemative. 

The Washington Department of Ecology concurs with the selection of the preferred remedial 
altemative. Ecology has been involved with the development and review of the Remedial 
Investigation, Feasibility Study, Proposed Plan, and Record of Decision. Ecology comments 
have resulted in substantive changes to these documents and has been integrally involved in 
determining which cleanup standards apply to contaminated groundwater under MTCA. 

9. Community Acceptance 

This criterion refers to the public's support for the preferred remedial altemative. 

On August 25, 1992, Fairchild AFB held a public meeting to discuss the Proposed Plan for the 
CRL. Prior to this meeting copies of the Proposed Plan were sent to over 200 local residents 
and other interested parties. The results of the public meeting indicate that the residents of the 
surrounding communities accept the preferred remedial altemative. Community response to the 
remedial altemative is presented in the responsiveness summary, which addresses questions and 
comments received during the public comment period. 

X. THE SELECTED REMEDY 

A combination of both source control and groundwater control actions is necessary to achieve 
the broader objective of restoring contaminated groundwater in the upper aquifer to levels that 
are protective of human health and the environment. The Air Force's selected remedy to meet 
this objective at the CRL includes Containment with Active Vapor Extraction (Altemative SC-4) 
and On-site Groundwater Extraction/ Treatment with Off-site Point-of-Use Treatment and/or 
Altemative Water Supply (Altemative GW-3). The major components include: 

•	 Capping the northeast and southwest disposal areas at the landfill 

• 	 Installing an active soil vapor extraction/treatment system in both capped 
areas 

Extracting contaminated groundwater from the upper aquifer at the landfill 
boundary and treating by air stripping and granular activated carbon; 
treated groundwater will be disposed of at an off-site location 
downgradient of the CRL property 

Monitoring off-site water supply wells within the off-site portion of the 
plume and providing point-of-use treatment and/or altemative water supply 
if needed in the future 

Monitoring groundwater in upper and lower aquifers 
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• Implementing institutional controls. 

These components will restore groundwater to the groundwater cleanup level of 5 ug/L for TCE. 

The active groundwater extraction/treatment system is intended to contain the contaminant plume 
at the CRL property boundary. That portion of tiie plume beyond the property boundary will 
be allowed to reach cleanup levels through natural dilution, degradation, and dispersion. The 
groundwater cleanup levels will be attained throughout the contaminated plume at and beyond 
the edge of the waste management unit, which is defined as the CRL property boundary. The 
remedy can be implemented within 1 to 3 years and, when complete, would reduce the estimated 
carcinogenic risk from the site to less than 1 in 100,000. 

The total estimated costs associated with the selected remedy are $6,253,675 for capital costs, 
$46,000 to $393,000 for O&M costs and a present net wortii of $8,722,073. The present net 
worth assumes a 5 percent discount rate and O&M costs for 30 years. The preliminary design 
considerations described in this ROD are for cost estimating and are subject to change based on 
the final remedial design and constmction practices. 

A. LandfUl Cap 

A low permeability cap will be placed over the northeast and southwest disposal areas. The 
purpose of the cap is to minimize the migration of contaminants to groundwater by reducing the 
infiltration of precipitation through the fill areas. The cap will be designed, constmcted and 
maintained to meet the closure requirements of the state of Washington Minimum Functional 
Standards for Solid Waste Handling and of federal RCRA subtitie D. 

B. Installing an Active Soil Vapor Extraction/Treatment System in Both Capped Areas 

Vapor extraction wells will be installed to actively remove volatile contaminants contained within 
the landfill. This will reduce the volume of contaminants and satisfy the statutory preference for 
treatment. The soil vapor extraction network will consist of vacuum blowers, air infiltration and 
vapor extraction wells, collection headers, and an emissions control system. A treatability study 
will be performed to determine the optimum gas extraction and treatment system. Emissions 
from the active soil vapor extraction system will be treated as necessary to ensure compliance 
with air quality standards set by the state of Washington, Spokane County Air Pollution Control 
Authority, and the Clean Air Act. An annual evaluation will be performed by the Air Force to 
determine the effectiveness and benefit of the system. The vapor extraction system will be 
operated until the Air Force, EPA, and Ecology determine that the system is no longer effective 
and beneficial. 
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C.	 Extracting Groundwater at the Landfill Boundary and Treating by Air Stripping and 
Granular Activated Carbon 

The objective of the groundwater extraction system is to prevent further migration of 
contaminated groundwater from the source areas. To accomplish this, approximately 15 
extraction wells 150 feet deep will be installed in the upper aquifer along the north and east 
boundaries of the northeast fill area and the east boundary of the southwest fill area. The radial 
capture zone for each extraction well is projected to be 40 feet. Preliminary calculations indicate 
that an extraction rate of 200 gpm will be necessary to fiilly contain that portion of the plume 
within the CRL property boundaries. 

Extracted groundwater will be treated using an air stripping unit. Air emissions from the air 
stripper will be treated using granular activated carbon. The Spokane County Air Pollution 
Control Authority has approved activated carbon as best available control technology for toxics 
(T-BACT) for tiiis site under Chapter 173-460 WAC. The design specifications for the air 
stripping unit will be reviewed by the Spokane County Air Pollution Control Authority to assure 
that the emissions will comply with the substantive requirements of the regulations. Washington 
State air quality regulations (Chapter 173-460 WAC) state that the ambient source impact level 
(ASIL) of TCE cannot exceed 0.8 ug/m^ 

An estimated 0.13 pounds of GAC will be needed per 1,000 gallons of water. Spent carbon will 
be managed in accordance with the EPA OSWER Directive 9834.11 which establishes policies 
for off-site disposal of CERCLA wastes. 

Extracted groundwater will be treated to meet the groundwater cleanup levels since the treated 
effluent will be reintroduced into the upper aquifer. This will be accomplished using infiltration 
trenches or reinjection wells at an off-site location downgradient of the CRL property. The 
specific location and type of reintroduction will be chosen during the remedial design. The 
estimated volume of groundwater requiring treatment is 1,6 billion gallons. The off-site 
discharge will require a State Waste Discharge Permit (Chapter 173-216 WAC), 

D.	 Monitoring Off-site Water Supply WeUs and Providing Point-of-Use Treatment and/or 
Altemative Water Supply if Needed in the Future 

In the portion of the plume beyond the capture zone of the groundwater extraction system, point­
of-use treatment and/or altemative water supply will be provided to users of wells which are 
constmcted in compliance with state and local regulations as necessary to prevent consumption 
by area residents of groundwater exceeding MCLs, Point-of-use treatment systems typically 
consist of a filtration system installed at the well head for wells serving multiple users, or near 
the point where piping from an individual user's well enters the user's building. Routine 
maintenance and periodic replacement of system components will be necessary. Provision of 
an altemate water supply will be considered based on factors such as the distance to an existing 
water system or the amount of water delivered. 
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E. Monitoring Groundwater in Upper and Lower Aquifers 

Continued groundwater monitoring is necessary to evaluate the effectiveness of the remedial 
action, to verify modeled predictions of contaminant attenuation, and to evaluate the need for 
remedial actions in the lower aquifer. Known and suspected conduits for cross contamination 
between the upper and lower aquifer were identified during the Remedial Investigation. 

Groundwater monitoring will be performed in the off-site portion of the plume to verify the 
decrease of contaminant levels as estimated in the FS. If monitoring does not confirm the 
predicted decrease of contaminant level, the Air Force will evaluate the need to perform 
additional response actions in accordance with all ARARs. 

Approximately ten groundwater monitoring wells will be used to assess the effectiveness of the 
remedial actions, determine when the Remedial Action Objectives have been attained, and to 
evaluate the need for remedial actions in the lower aquifer. The wells will be sampled 
periodically. In addition to TCE, the monitoring program will at a minimum analyze for vinyl 
chloride and 1,1-DCE, since these analytes are breakdown products of TCE. Specific criteria 
for compliance monitoring and decision-making will be developed in the Remedial Action 
Management Plan, or an equivalent document. 

F. Implementing Institutional Controls 

Institutional controls will also be included as part of the selected remedy. These would include 
controls on access and use of the site for the life of the cleanup, and a restriction attached to the 
property deed. These controls will minimize human exposure to the contaminants that will 
remain beneath the cap. The CRL will be fenced with wamings posted around the perimeter 
to decrease contact with the contaminated soil and debris by the uninformed public. 
Contaminated water supply wells within the contaminant plume will be inspected and 
reconstmcted or abandoned in accordance with Washington State regulation (173-160 WAC) if 
necessary. Periodic meetings and media releases will be prepared to inform the public about any 
issues or concems regarding the CRL. 

XI. STATUTORY DETERMINATIONS 

Under CERCLA section 121, selected remedies must be protective of human health and the 
environment, comply with ARARs, be cost effective, and utilize permanent solutions and 
altemative treatment technologies or resource recovery technologies to the maximum extent 
practical. In addition, CERCLA includes a preference for remedies that employ treatment that 
significantiy and permanentiy reduces the volume, toxicity or mobility of hazardous wastes as 
their principal element. The following sections discuss how the selected remedy meets these 
statutory requirements. 
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A. Protection of Human Health and the Environment 

The selected remedy protects human health and the environment through source and groundwater 
controls. Implementation of this remedial action will not pose unacceptable short-term risks 
toward site workers or nearby residents. Installation of the landfill caps will prevent direct 
exposure to contaminants within the landfill and will minimize the migration of contaminants to 
the groundwater. Soil vapor extraction will permanentiy remove contaminants from the fill 
material, thereby providing long-term effectiveness of the containment system. 

The groundwater extraction and treatment system will prevent migration of the contaminant 
plume and permanentiy remove contaminants from the groundwater. Contaminants will be 
transferred from groundwater to the GAC and will ultimately be destroyed. The baseline risk 
for a residential scenario associated with the groundwater exposure pathway is estimated at 7 x 
10'^. The residual risks for this scenario at the end of the remedial action is estimated to be 6 
X 10-̂ . 

Point-of-use treatment and/or provision of altemative water supply will provide protection to 
users of groundwater in the off-site portion of the contaminant plume if it becomes necessary 
during the remedial action. 

Residual risks associated with the various vapor emission systems are estimated at 1 x 10"̂ . The 
total residual excess cancer risk for the selected remedy is estimated at 2 x 10"̂ , which is 
considered to be protective of human health and the environment. 

B. Compliance with ARARs 

The selected remedy will comply with the following federal and state ARARs that have been 
identified. No waiver of any ARAR is being sought or invoked for any component of the 
selected remedy. The ARARs identified for the CRL site include, but are not limited to, the 
following: 

Chemical-Speciflc ARARs 

*	 Safe Drinking Water Act (SDWA), 40 USC Section 300, Maximum contaminant levels 
(MCLs) for public drinking water supplies established for the SDWA are relevant and 
appropriate for setting groundwater cleanup levels. 

* 	 Titie V of Clean Air Act, Amendment of 1990, Section 112(b) of the Act lists sources 
covered by tiie New Source Performance Standards and requires major emission sources 
to obtain permits from federally approved state permitting agencies. This section defines 
major sources as those with the potential to emit 10 tons per year of a hazardous air 
pollutant. This Act would be applicable in determining if Fairchild AFB could qualify 
for exemption for emissions from the air stripper and active soil vapor system as non 
major sources under section 502(a) of the Act. 
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*	 Resource Conservation and Recovery Act (RCRA), Subtitie C (40 CFR 261), Applicable 
in identifying if the spent GAC filters from the air stripping system at the CRL are 
considered a hazardous waste for purposes of tr^sporting them off site for treatment. 

*	 Emission Standards and Controls for Emitting Volatile Organic Compounds (VOCs), 
(Chapter 173-400 WAC), Establishes standards in the state of Washington for specific 
VOC source emissions; applicable in establishing emission standards for the active soil 
vapor treatment/extraction system and from the GAC unit. 

*	 Controls for New Sources of Toxic Air Pollutants (Chapter 173-460 WAC), WAC 173­
460-150 list TCE as a Class A toxic air pollutant with an acceptable source impact level 
of 0.8 ug/m^. Section 030(c) states that contaminants witii ASILs between 0.1 to 0.99 
ug/m^ would require a maximum emission rate of 50 pounds per year to qualify for a 
small quantity exemption. Sections 040 and 050 provide procedures that must be 
followed to satisfy permitting authorities that the emissions would meet small quantity 
exemption status. This regulation would be applicable in determining if the emissions 
from the active soil vapor extraction system or the treated emissions from the GAC unit 
would qualify for small quantity exemption, 

*	 Model Toxics Conti-ol Act Cleanup Regulations (MTCA), (Chapter 173-340 WAC), 
Method Brisk-based cleanup levels are applicable for establishing groundwater cleanup 
levels, 

Action-Specific ARARs 

RCRA Subtitie C (40 CFR 262) 

Establishes standards for generators of hazardous wastes for the treating, storage and 

shipping of wastes. Applicable to the storage, packaging, labeling, and manifesting of 

the spent GAC filters off site for treatment, 


RCRA, Subtitie D (40 CFR 258 Subpart F) 

Establishes federal standards for the management of nonhazardous solid waste; relevant 

and appropriate for the design, constmction and maintenance of landfill containment 

system. 


Hazardous Materials Transportation Act (49 USC 1801-1813) 

Applicable for transportation of potentially hazardous materials, including samples and 

wastes. 


Noise Control Act (42 USC 4910) 

Applicable for the design of air stripper system. 
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*	 Dangerous Waste Regulations (Chapter 173-303 WAC) 
Applicable for on-site treatment, storage, or disposal of dangerous waste of hazardous 
wastes generated during the remedial action. 

*	 Minimum Standards for Constmction and Maintenance of Wells (Chapter 173-160 WAC) 
Applicable regulations for the location, design, constmction and abandonment of water 
supply and resource protection wells. 

*	 State Waste Discharge Permit Program (Chapter 173-216 WAC) 
Applicable regulations governing off-site discharges to groundwater. Applicable to the 
extent that there is an on-site discharge to groundwater. 

*	 Minimum Functional Standards for Solid Waste Handling (Chapter 173-304-407 WAC) 
Relevant and appropriate regulation for closure and post-closure care standards for 
municipal solid waste landfills; specifies the design, constmction and maintenance of 
landfill containment system. 

Location Specific ARARs 

*	 No location-specific ARARs 

Other Criteria, Advisories, or Guidance to be Considered for this Remedial Action 
(TBCs) 

*	 EPA OSWER 9834.11, Revised Procedures for Planning and Implementing Off-site 
Response Actions, November 13, 1987. This directive provides procedures for off-site 
disposal of CERCLA wastes. 

*	 EPA/540-SW-89-047, Technical Guidance Document: Final Covers on Hazardous Waste 
Landfills and Surface Impoundments. July 1989. Provides general guidance for landfill 
cover design. 

C. Cost Effectiveness 

The selected remedy provides overall effectiveness proportionate to its cost. The capital and 
O&M costs for Containment with Active Vapor Extraction are slightiy higher than for the other 
source control altematives. However, this altemative will provide the highest degree of long­
term effectiveness because contaminants which would otherwise remain contained in the fill 
material would be removed and treated. This will reduce the potential for continued 
groundwater contamination. 
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D.	 Utilization of Permanent Solutions and Altemative Treatment Technologies to the 
Maximum Extent Possible 

The selected remedy utilizes permanent solutions and altemative treatment technologies 
practicable for this site. The remedy utilizes treatment of the contaminant source and of affected 
groundwater within the CRL property boundaries. Soil vapor extraction provides a permanent 
solution by removing contaminants which would otherwise remain contained within the landfill 
material. Soil vapor extraction is considered an altemative treatment technology. 

The risk from the groundwater contamination is permanentiy reduced through treatment without 
transferring the risk to other media. The selected remedy provides the best balance of long-term 
effectiveness and permanence; reduction in toxicity, mobility, and volume achieved through 
treatment; short-term effectiveness; implementability; and cost. 

E.	 Preference for Treatment as a Principal Element 

The selected remedy satisfies the statutory preference for treatment by utilizing treatment as a 
primary method to permanentiy reduce the toxicity, mobility, and volume of groundwater 
contaminants and of volatile contaminants contained within the landfill. Treatment may also be 
used at individual user well locations in the event of off-site contamination of drinking water 
above MCLs. 

x n  . DOCUMENTATION OF SIGNIFICANT CHANGES 

The Proposed Plan for the CRL was released for public comment in August 1992. The 
Proposed Plan identified Containment with Active Vapor Extraction and On-site Groundwater 
Extraction/Treatment with Off-site Point-of-Use Treatment and/or Altemative Water Supply as 
the preferred altematives for source control and groundwater treatment, respectively. The Air 
Force reviewed all written and verbal comments submitted during the public comment period. 
Upon review of these comments, it was determined that no significant changes to the selected 
remedy, as originally identified in the Proposed Plan, were necessary. 
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RESPONSIVENESS SUMMARY 


The public comment period on the Proposed Plan was held from August 10 to September 8, 
1992. Two sets of written comments were received and are included in Appendix A. A public 
meeting was held on August 25, 1992, to explain the Proposed Plan and solicit public comments. 
Two members of the public and a person from the media attended the meeting and participated 
in a discussion following the presentation. The transcript of the public meeting is available in 
the Administrative Record. This summary is a response to items raised in the written comments 
and to those issues discussed during the public meeting. 

Air Stripper technologv and off-gas treatment technology chosen 

How will you separate the water from the contaminant? It seems that blowing air through 
will just mix them together. What if there are other chemicals like fuel components in the 
water. Will the air stripper still work? 

Air stripping is a proven technology for removing TCE from water. The TCE in the 
groundwater is dissolved in the water. TCE tends to volatilize (vaporize or evaporate quickly 
into the air) very easily-much more easily than water. The treatment towers for the air 
stripping are commonly 30-40 feet high, and have packing material in them that helps to break 
the water into small particles. With the huge volumes of air blowing through these tiny water 
particles, it is like a mist inside the column. The TCE or other volatile contaminants, therefore, 
move into the air from the water (evaporate), and can then be cleaned from the air using carbon 
filters. To make sure that the water to be reinjected to the upper aquifer is clean, and the air 
that leaves the filters is clean, samples of both air and water are collected and analyzed on a 
regular basis. 

TCE is very mobile and tends to reach the groundwater before many other contaminants. The 
cap over the landfill is designed to keep other contaminants from migrating out of the landfill. 
If they do migrate, however, fuel components such as benzene, toluene, ethylbenzene, and 
xylene (BTEX) are also very volatile and will be removed in the air stripper. If other 
contaminants start to migrate, our groundwater monitoring will detect that and we will be able 
to ensure that the technology of the strippers is sufficient to remove those other contaminants 
from the water. 

Has the potential for fouling of the packing in the air stripping tower been evaluated? Has 
the hardness of the water been determined? Is biofouling a possibility? 

Based on the use of an air stripper during the removal action, fouling is not expected to be a 
problem. Although this was a short-term test of the system, the water quality results support 
this belief. However, potential fouling will be addressed further during the design of the system. 
Fouling can be minimized, if necessary, by including in-line pretreatment systems, specifying 
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periodic maintenance, or through specialized products, such as multi-stage diffusers. These 
diffusers are designed to minimize iron and bacteria fouling problems. None of these controls 
would change the proposed remedy. 

What happens to the air emissions or vapors from the treatment plant? 

The contaminated vapors being driven off from the water enter an activated carbon air filter 
which absorbs the contaminants, then allows the clean air to be released to the atmosphere. The 
used carbon filter would be received by an EPA-approved facility. 

Have other technologies such as catalytic oxidation, UV or UV/Ozone destruction, or 
biofiltration been considered for the off-gas treatment? 

Other technologies were evaluated in the feasibility study. The granulated activated carbon 
(GAC) was chosen because it is simple, proven technology that is able to adjust to changes in 
flow volume and/or contaminant concentrations. If groundwater and air treatment conditions 
become stable enough to indicate that it would be cost effective, other technologies can be re­
evaluated at some point in the fiiture. 

What is the fate of the carbon filters used for the off-gas treatment? Was on-site 
reactivation of the carbon from off-gas treatment considered? If off-site reactivation is 
used, what will the processor do with the contaminants (burning, landfilling)? Does the 
spent activated carbon from the off-gas treatment need to be handled as a hazardous waste? 
What are the regulatory and paperwork implications if it does need to be so handled? 
Have those implications been considered in the cost for this altemative? 

At least initially, it is expected that the spent carbon will be disposed of by the carbon vendor. 
Under this approach, the carbon is used until exhausted, then removed by the vendor and 
replaced by virgin carbon. The possibility of off-site regeneration will be explored during early 
operation of the system to determine if it would be cost effective. On-site regeneration is not 
usually cost effective at the usage rates expected at the CRL, but if rates increase, on-site 
regeneration can be reconsidered. 

All regulations for handling the material will be followed, and the filters will be sent to a facility 
approved by the EPA for properly handling the TCE-contaminated filters. That facility has not 
been selected at this time. 

How is change-out of the carbon filter handled? K it requires down time of the air 
strippers, does this impact the plume capture? Is a parallel set of vessels necessary to keep 
the system operating? 
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Answers to these questions are dependent on the design of the system, and details will be 
addressed during the preparation of final design specifications. There are many ways to handle 
carbon change-out, none of which should impact plume capture. Normally, changeout can be 
accomplished within an average shut-down period of one hour, and the relatively low organic 
concentrations in the water should not require unusuallyfrequent changeouts. Carbon changeout 
is only one of the regular maintenance requirements, none of which should impact maintenance 
of the cone of depression or plume capture. However, if long-term idling is necessary, a 
portable system can be mobilized on an interim basis to maintain the minimum required 
throughput. 

Will the off-gas treatment system operate as long as the air strippers are operating? 

The emissions will be monitored regularly; the off-gas treatment system will remain operational 
unless the emissions (prior to reaching the control system) consistentiy fall below the 0.80 ug/m'' 
level. At that time, the control system can be reevaluated to determine if it is still warranted. 

Effects of remediation on upper aquifer qualitv and level 

Where will the treated water be reinfiltrated or reintroduced, and will such a system drain 
the only aquifer the city of Airway Heights has to provide water to its customers? Will the 
reinfiltrated or reintroduced water actually find its way back to the original upper aquifer? 

Although the specific reintroduction point has not yet been determined, the treated water will 
be reintroduced downgradient (east) of the CRL; there will be no net loss to the upper aquifer 
from the treatment. The specific reintroduction point will be subject to several criteria: 1) it 
will be downgradient of the CRL; 2) it will be in an area where the water is expected to enter 
the old flow channel; and 3) it will be placed where the treated water will not interfere with the 
gas extraction wells and their radius of influence. 

WiU the treated groundwater put contaminants (organic or inorganic) back into the upper 
aquifer at higher concentrations than the receiving water where reii\jection occurs? 

It has not yet been determined where the treated groundwater will be reintroduced to the upper 
aquifer, so a definitive answer cannot be given. However, the treated water will meet regulatory 
standards, so it is very unlikely that there will be a net increase in concentration. 

WiU a comparison of the air stripper effluent chemical characteristics be made with the 
Spokane Pretreatment Ordinance criteria? Is the air stripping considered a "pretreatment" 
with reference to the Spokane Pretreatment Ordinance? Have you evaluated the potential 

FAFB/CRL/ROD - 02/01/93 6  2 



high costs of keeping and reii^ecting groundwater versus discharge of the treated water into 
the POTW? 

Direct discharge of the treated water into the POTW was evaluated in the feasibility study, and 
was eliminated as a viable altemative at this time. 

Extracted groundwater (untreated) would be required to be consistentiy below the sewer 
discharge limits in order to be discharged to the POTW. The city would not allow dilution with 
domestic sewage to achieve the limits, and therefore groundwater would have to be monitored 
separately from the sewage. In the event contaminant levels rose to unaccq)table levels, 
pretreatment (such as air stripping) might be required. This treatment may be best suited for 
an altemate method of disposal once a trend in contaminant levels has been established, and it 
can be demonstrated that standards can be achieved consistentiy. If this were to be considered 
as an option, all appropriate laws and regulations, including the Spokane Pretreatment 
Ordinance, would be considered and adhered to. 

In addition to other considerations, the water would become a lost resource to the area. Impacts 
of the loss of water as a resource to area residents if disposed of in the POTW would need to 
be evaluated. 

WiU diversion of the effluent from the WWTP drop the water table permanently? 

The diversion of effluent from the WWTP wiU cause a permanent drop of the water table in the 
immediate area of the landfill. The impact on most of the aquifer away from the landfiU will 
be minimal. It needs to be emphasized tiiat this action is not a part of the remedial action as 
described in the proposed plan; it is a part of Fairchild AFB operations and maintenance. 

How much wiU water levels drop when the WWTP effluent is diverted? 

The diversion of water from the WWTP will cause a lowering of the groundwater table. 
Computer modeling indicates that there wiU be a drop of 20 to 50 feet in the groundwater level 
right around the landfill following the diversion of the WWTP water. The gradient for the 
groundwater flow will become more even because there will no longer be an artificial recharge 
of the surface water upper aquifer in that area. The 750,000 - 1,000,000 gallons per day of 
artificial recharge represents probably less tiian 10 percent of the total water that goes into 
recharging the upper aquifer. Water levels in areas of the upper aquifer further away from the 
landfill should not be greatiy affected. 

Diversion of tiie WWTP effluent is not a part of the remedial actions as described in the 
proposed plan. 
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What wiU the impact of remedial actions be on the water table? How much additional drop 
wiU occur with the extraction wells? 

The pumping rate for the extraction wells wiU be set to minimize drawdown in the upper aquifer 
by achieving a steady-state flow rate in the immediate area of the landfiU. The water wiU be 
reintroduced downgradient. There wiU befluctuations in the immediate area of the landfiU, but 
the overall water levels away from the landfiU should not change greatiy. There wiU be no net 
loss to the upper aquifer, and there should not be much, if any, drop due to the extraction wells 
and water treatment. 

WiU water avaUabiUty at residential wells and pubUc water supply wells drop and/or wiU 
water quaUty deteriorate temporarily or permanently? 

The remedial actions generally will not alter water availability in the upper aquifer, and should 
improve water quality. Those weUs that draw their water from the lower aquifer should not be 
impacted at all by the treatment processes at the landfiU. WeUs that draw water from the upper 
aquifer may see a slight drop, depending on how close they are to the CRL. Water quaUty in 
the upper aquifer should improve. 

There should not be a negative impact to water supply weUs due to the capping and treatment 
proposed for the landfiU, with one possible exception. There is one residential weU tiiat lies 
within the modeled area; it is known that it will have a drop from the removal of recharge from 
the WWTP. The impact that the remedial actions wUl have on that weU is not known. 

Water from the WWTP discharge is currently helping add to dUution of the TCE and other 
contaminants in the upper aquifer. WiU concentrations of contaminants go up when that 
recharge is gone? 

The WWTP diversion is not a part of the remedial action; however, its removal wUl have an 
impact on the groundwater. Concentrations probably will change, and are Ukely to increase in 
the immediate area because of the loss of discharge water from the WWTP, which has a dUuting 
effect. However, the lowering of the water level will also reduce the amount of contaminants 
migrating out of the landfiU. The extraction system proposed for the remedial actions is being 
placed at the base boundary to extract any contaminated water, regardless of the concentration. 
In addition, the cap over the landfill wiU help minimize contaminants entering the groundwater. 

Is the water from the sanitary sewer the only water that wiU be removed from the surface 
recharge after the new sewer goes in? 

Yes, although the 750,000-1,000,000 gallons per day currentiy processed at tiie WWTP wUl be 
going into the regional treatment system, the water from irrigation of lawns and base landscaping 
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(as much as 3-5 million gaUons per day in the summer) wiU stUl percolate through the ground 
and recharge the upper aquifer as it has for the past 45 years. 

If the upper aquifer is now contaminated, what wiU keep the contamination from reaching 
the lower aquifer and contaminating it? 

There is a clay layer between the upper and the lower aquifers that acts as a very effective 
barrier and prevents a connection between the two aquifers. The clay layer ranges from 1 to 
about 15 feet thick, and it appears to be very continuous at about 200 feet below the land 
surface. In the area around and under the landfill, the layer is from 10-15 feet thick. 

What wiU keep the water table from rising and compromising the landHU from undemeath­
either aUowing the contamination to move with the invading groundwater or be pushed to 
the top of the ground? 

The CRL is far enough above the groundwater table that this simply won't happen. Removal 
of the recharge from the WWTP is expected to lower the water table in that area even further, 
and minor fluctuations won't reach the landfiU, The regional trend of the upper aquifer flows 
away from the landfill. 

K you take that 750,000 - 1,000,000 gaUons that used to recharge the upper aquifer at the 
sanitation plant (WWTP) and put it into the regional system, you are going to be putting 
the regional system above its maximum capacity. How wiU that be handled, and who is 
going to pay for increasing the capacity? 

Please note that the diversion of the WWTP into the regional system is not a part of the remedial 
action proposed in this plan. 

The regional system was designed to handle about 44 million gallons per day through the plant. 
The city is using about 24 miUion gallons per day of that capacity now, and the county has 
bought about 10 miUion gallons per day of that capacity in order to sewer the valley. Because 
the single sewer did not go through, that 10 miUion gallons that the county bought probably will 
not be used until around the year 2010 or 2015. FairchUd wUl use about 1 mUlion gallons per 
day, and the city of Airway Heights uses about 600,000 gallons per day of the capacity. For 
now, the plant has plenty of capacity. 

When the plant reaches its maximum hydraulic capacity, everybody who participates in its usage 
will help pay for its expansion. That maximum capacity is not expected to be reached for 
another 15-20 years. 
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What wiU be the effects on upper aquifer yield and water quaUty of using explosive charges 
to excavate the trenches to instaU interceptor pipes to the sanitary sewer? WiU the charges 
reduce the quantity of water that can be drawn from the upper aquifer? WiU the explosive 
charges create access for the contaminated water to flow into the city's aquifer? 

This action is not a part of the remedial action described in this plan, but the installation of the 
trenches should have no negative impact on water quantity or quality. 

Regulatory Changes 

Airway Heights is concemed that its weU source wiU become unusable due to the existing 
and potential contamination levels of TCE, combined with possible new regulatory 
mandates appUed to the upper aquifer supplying its wells (i.e., if TCE levels remain the 
same but regulations get stricter, forcing the closing of the wells). 

We have no control over regulatory changes; any remedial action undertaken at the base is going 
to improve the situation, including the groundwater quality. 

Hot Spots in the Landfill 

Are the "hot spots" that were found with the soU-gas sampling going to be removed? 

Soil vapor extraction will be implemented to remove volatile contaminants from the fiU areas, 
with a focus on the "hot spots," Excavation of "hot spots" was evaluated, but was not selected 
as part of the remedy due to increased short-term risk and uncertainty associated with 
implementation. 

K contaminants are leaking to the groundwater, it indicates that the barrels in the landfiU 
are already rusting out. K the hot spots were to be excavated, how could you get the 
material that has already leaked out? 

Much of the material that would have leaked would still be in the soil. If the hot spots were to 
be remediated, the most highly contaminated soil could be excavated along with the leaking 
dmms. However, as stated before, that altemative was evaluated, and is not being implemented. 
Capping (containment) with accelerated vapor extraction, and the water treatment is the 
altemative being implemented. 
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APPENDIX A 




vs OFFICE Electronic Mail Wednesday 08/19/92 07:03 am Page: 

To: Diane D. Wulf FAIRCHILD 
From: Thomas D. Smiley 
Subject: CRL Date: 08/18/92 

^..ocribution: 

Not Requested 

I talked to Micki Jarvis, She wanted some details on water volumes at CRL. 

Someone else gave her an answer of 3/4 Mgd discharge from the WWTP that would 

be diverted to the new sanitary sewer. (Scott) 


She will be at the Public Meeting Tuesday. She and others will be asking 

about the impact our actions are likely to have on the water table. 

How much will water levels drop when the WWTP effluent is diverted? 

Will it drop the water table permanently? How much additional drop 

will occur with the extraction wells? Will water availability at 

residential wells and public water supply wells drop and/or will 

water quality deteriorate temporarily or permanently? 


She prefers the one on one approach at the public meeting. 

She also hopes our presenter(s) will be more believeable. 


With respect to water quantities, she noticed the fact sheet did not 

discuss it. 


Al 




S. Cordery-Cotter 

 

Public Affairs 
92 BW/PA 
Fairchild Air Force Base 
WA 99011 

August 27, 1992 

Subject: Craig Road Landfill 

I am requesting an additional piece of information to assist in my 
review of the Craig Road Landfill RI/FS. Please send me the 
expected TCE influent concentration to the air strippers. 

Please call me at if you have any questions. 

Sincerely, 

Susanne Cordery-Cotter 
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p. O. Box A 
Airway Heights, WA 99001 

(509) 244-5578 

September 2 , 1992 

Public Affairs 

92 BW/PA 

Fairchild Air Force Base, WA 99011 


Dear Fairchild Air Force Base: 


The City of Airway Heights, Washington has received and 

reviewed your Proposed Plan for the Craig Road Land Fill 

(CRL). A Face Memo prepared by Deputy Base Civil 

Engineer, Fred L. Zitterkopf, indicated comments about the 

Plan should be made by September 8, 1992 and the Plan 

provided the above address for those comments. 


In general the City of Airway Heights, Washington welcomes 

your in-depth study of the CRL, its effects on the 

environment/ particularly ground water, the consideration 

of a number of alternatives to remedy the situation and a 

suggested preferred alternative noted in your Plan. 


The City does not disagree with the suggested preferred 

alternative solution to the problem situation. However, 

the City has three concerns which are directly related to 

the ground water aquifer which may be contaminated by the 

CRL. That aquifer is the major source of drinking water 

for the City of Airway Heights, Washington residents. Our 

concerns are as follows: 


1. The presence of Tricloroethylene (TCE) in the aquifer 

is a source of worry to the City. It is our assumption 

the source of the TCE is the CRL. We have been monitoring 

two of our municipal wells that draw water from the 

aquifer since early in 1990, due to the suspected presence 

of TCE. These water wells make up over 80% of our potable 

water source. As you noted in your Plan, the accepted 

present level of TCE in drinking water is five (5) parts 

per billion. The City has measured between .9 and 1.7 

parts per billion in the water drawn from the two wells 

since 1990. 
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Although the level of TCE is not a concern to regulatory 

agencies at this time, it is to the residents and elected 

officials of the City. As we have seen with Lead and 

other contaminants, levels of contaminants in drinking 

water have a way of becoming only acceptable at lessor 

amounts, as time goes on. We fully expect that TCE may be 

a contaminant that will eventually be considered 

threatening to human health at 1 part per billion. If 

that were to be the case, the City of Airway Heights would 

have to shut down its water system, because most of its 

water would be drawn from contaminated wells. 


The City has done its best to negotiate a source of 

potable water to augment its supply to residents through 

an intertie with the City of Spokane Water System. 

Although we have an existing agreement on price with the 

City of Spokane, a new agreement will force the City of 

Airway Heights to pay exorbitant rates for the purchase of 

water from the City of Spokane. FOR THAT REASON, THE CITY 

MUST RELY UPON ITS OWN WATER WELL SOURCE, FOR POTABLE 

WATER. 


The City worries that its well source will become unusable 

due to the possible and potential contamination levels of 

TCE, created by neŵ  regulatory mandates applied to the 

aquifer supplying its wells. Your plan notes that well 

water with contamination, not immediately adjacent to the 

CRL, will be free of contaminants in approximately the 

next six (6) years. We worry that stricter regulations 

will surface in the next six (6) years and/or that the 

modeling you used to determine our well water will be free 

of contaminants may be in error. 


2. The City was elated, then relieved, but then concerned 

to find your proposed preferred alternative solution 

suggested for the clean up of ground water at the CRL 

would be to extract ground water from the aquifer, process 

it through a treatment system and then reintroduce it into 

the ground. We assume the technology of the treatment 

system is sufficient to provide necessary treatment so 

that all TCE and other contaminates, such as Benzine, will 

be removed from the ground water. 


However, your preliminary calculations, indicating total 
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clean up would take between "less than ten (10) to more 

than seventy-five (75) years," worry us. What worries us 

even more is the fact that, "The treated water would be 

reinfiltrated to the upper aquifer at a point away from 

the CRL." At first reading, the statement is very 

refreshing. HOWEVER, WHERE WILL THE WATER BE 

REINFILTRATED OR REINTRODUCED AND WILL SUCH A SYSTEM DRAIN 

THE ONLY AQUIFER THE CITY HAS TO PROVIDE WATER TO ITS 

CUSTOMERS? WILL THE REINFILTRATED OR REINTRODUCED WATER 

ACTUALLY FIND ITS WAY BACK TO THE ORIGINAL AQUIFER? 


3. Whether you believe it or not, there is no group of 

citizens more in favor of you sending your sanitary sewer 

effluent to the Spokane Regional Wastewater Treatment 

Facility than the residents of the City of Airway Heights. 

If the newly constructed interceptor and the elimination 

of treated wastewater recharge to the ground water will 

reduce the level of TCE in the aquifer the City draws its 

well water from, the City is very much in favor of it. 


However, the placement and depth of the constructed sewer 

interceptor worries the City. Our understanding is that 

explosive charges will be used to displace rock to allow 

the depth of trench needed for placement of the 

interceptor pipe. It is our concern that the explosive 

charges will effect the aquifer our wells draw from. We 

hope the explosive charges do not reduce the quantity of 

water we can draw from the aquifer. We also hope that the 

explosive charges do not reduce the quality of our water 

by allowing your contaminated water to flow through into 

our aquifer. 


The City relates these three concerns in hopes you might 

have mitigating responses. We do not desire to stop your 

clean up efforts. The City is in favor of your efforts to 

deal with the CRL and associated ground water. However, 

this City's very existence is partially maintained by a 

quality potable water source, in such quantity, to meet 

the needs of its residents and customers. Without an 

abundant, quality water source, this City will not 

continue to exist. 


We will appreciate any information you can provide us that 

will alleviate our fears and worries and/or suggestions 

you might have regarding any other available source for 

our potable, irrigation and fire flow water service needs. 
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Our desire is not to create a problem for Fairchild Air 

Force Base. On the contrary, we support just about 

everything you do, including improving your sewage 

treatment process and cleaning up the Craig Road Landfill 

We are merely concerned about our water source and hope 

that you can help us maintain it. 


Thank you very much for your time and consideration. 


Sincerely, 


Bill Sheric 

City Administrator 

City of Airway Heights 

P.O. Box 969 

Airway Heights, WA 99001 
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S. Cordery-Cotter 

 

Public Affairs 
92 BW/PA 
Fairchild Air Force Base 
WA 99011 

September 4, 1992 

Subject: Craig Road Landfill, RI/FS 

The following are my comments on the Craig Road Landfill Remedial 
Investigation/Feasibility Study dated August 1992 which is open for 
public comment between August 10 through September 8. 

1. Air stripping with carbon treatment of off-gas was the 
selected alternative for groundwater treatment. I have some 
comments about the off-gas treatment alternative selected: 

a. Catalytic oxidation is an economic, and feasible option 
for chlorinated organics in this application, as 
demonstrated by the Air Force at its Worsmith AFB and 
McClellan AFB, and at several sites operated by owners 
other than the Air Force. Catalytic oxidation destroys 
the organic contaminants on site. This option should be 
carefully evaluated and compared to the carbon off-gas 
treatment system in terms of capital and operating costs. 
The capital cost might be higher than the carbon system, 
but the operating costs (usually ranging between $200 and 
$400 per month for a catalytic oxidizer) would be 
significantly lower than the carbon operating costs of 
more than $2,000 per month. I think that catalytic 
oxidation would be a more economical alternative over the 
life of the project, and in my view, the $2,000 per month 
to operate a carbon system is an underestimate. 

b. The issue of whether the spent activated carbon would 
need to be handled as a hazardous waste was not 
discussed. Cameron Yakima (a carbon regeneration 
facility in Washington) often receives spent carbon that 
has been labeled aŝ  a hazardous waste. If the carbon 
does have to be handled as a hazardous waste, then the 
operating costs would increase to accommodate the 
activities and paperwork associated with being a 
generator of hazardous waste, and transporting a 
hazardous waste. This item needs to be addressed and 
clarified as to where it fits in the regulations. 
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c.	 Only two vessels were included in the off-gas treatment 

system cost estimates. My questions on this issue are: 

How is change-out of the carbon handled? If it requires 

down-time of the air strippers, does this impact the 

plume capture? Would a parallel set of vessels be 

necessary to keep the system operating? 


d.	 How would "...permanent destruction of contaminants" be 

assured if the off-site regeneration of carbon is used? 

There is the potential for the receiving regeneration 

facility to landfill the carbon instead of burning it to 

destroy the contaminants. 


e.	 On-site carbon regeneration may be economically feasible 

at this site, but was not evaluated for the off-gas 

treatment system. I think it should be evaluated. 


f.	 Off-gas treatment will likely be necessary for the life 

of the groundwater extraction system. In order for air 

emissions of TCE to fall below 0.80 ug/m', the TCE 

concentration in groundwater entering the air stripper 

would have to be less than 0.03 ug/l. This is well below 

the MCL for TCE and if the concentration is this low then 

neither the air strippers nor off-gas treatment would be 

needed. The sentence on page 5-81 indicating that the 

off-gas treatment system may not be necessary after some 

time, and implying that the air strippers would still be 

operating is misleading and should be eliminated or 

clarified. 


g.	 In my opinion, UV or UV/Ozone destruction of organics is 

an additional off-gas treatment alternative that should 

have been screened and evaluated. 


h.	 Biofiltration is another emerging technology for off-gas 

treatment that I think should have been mentioned. I 

have enclosed a recent article published in "Environment 

Today" addressing this technology. 


With respect to the air stripping treatment technology 

selected for groundwater treatment, I have the following 

comment: 


a.	 No discussion of potential fouling of the packing was 

mentioned. Has the hardness of the water been evaluated? 

Is biofouling a possibility? Fouling problems can 

increase operating costs significantly if not properly 

evaluated and accounted for. 
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3.	 The selected alternative for discharge of the treated 

groundwater was reinjection back into the aquifer. My 

comments on this item are as fellows: 


a.	 Washington's Department of Ecology often cites its policy 

of non-degradation of groundwater when presented with 

reinjection activities. Would the treated groundwater 

put contaminants (organic or inorganic) back into the 

aquifer at higher concentrations than the receiving 

water? For instance, if TCE is discharged at 4 ug/l, is 

this higher than the concentration of TCE in the 

groundwater where reinjection occurs? 


Blending is a euphemism for dilution. As the EPA often 
,:,.. indicates, "dilution is not the solution for pollution". 

^<.ri,i^^j - The real benefit of reinjecting the treated groundwater 
<-̂  p(o~. '"'*'̂  T^ ( would be the enhancement of biological degradation of the 

•ifny^ ^^' 7f, ̂  organic contaminants by the aerated water leaving the air 
LP 	 strippers. Dilution of existing contaminant plume is not 

a satisfactory remediation measure. 

Based on my experience with similar extracted groundwater 

\ischarge to the sewer in Spokane, I would be surprised 

f the treated effluent from the air strippers exceeded 


the City's Pretreatment Ordinance criteria. No explicit 

criteria have yet been set for TCE in the Ordinance. A 

comparison of the air stripper effluent chemical 

characteristics with the Pretreatment Ordinance criteria 

should be performed. The statement that "...pretreatment 

may be required" is confusing. Isn't the air stripping 

system already pretreatment? 


d.	 In my opinion, the discharge to the POTW option would be 

the cheapest option when "hidden" costs such as potential 

fouling of a reinjection well or gallery, negotiation 

with Ecology for reinjection, and reinjected water 

monitoring costs are taken into consideration. 


e.	 The issue of Fairchild AFB being a net exporter of 

groundwater in the area is, in my opinion, a non-issue. 

I would be surprised if a withdrawal of 200 gpm from the 

aquifer would impact surrounding private well yield. I 

think this needs to be evaluated in light of the 
potential high costs of keeping and reinjecting the 
groundwater. 

Thank you for the opportunity to provide public input into this 

RI/FS. I would be glad to answer questions you may have about my 
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comments, and I can be reached du ness hours at 747 2000, 
and outside of business hours at  

Sincerely, 

Susanne A. Cordery-Cotter 
Taxpayer 
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Kev trend: 

Generators brace for 

increased TRI burdens 


llv I'aul lliirris ntinihcr i>l chemicals ami types of ciini-
As generators scnicli liicir licaii'. over p:inicN lluii will he subject to luliiiv rciicn-

Ihe EPA's juM-rclcascd r'cinii K. in uliitli iiig rci|iiiicnicnls. 
they must detail toxic rek-asi-s lor IWI. lixiKCicil later this year is a propiisal 
the agency Is laying plans to ex|niii(l the K liicli could aikl nearly 5110 clieiiiicals lo 

IIKT Toxics Release iiiveiilory. liie 
re)ioitiitg iet{uireniciit in Scvtion 
31 * ol tlie Einergciicy I'laiining 
and Community Riplit-lo-Know 
Act. It would also expaiHi IIK lisl 
ol reporting rniiiics. 

Coinnienis were due at piess 
time on the proceeding, which 
divides tnany genetulors against 
environmental groups and has 
cast tlic F.I'A in the role of rcluc­
tani regulator. Tlie backdrop to 
Ihe activity is legislation In 
Congress lo dramatically 
Increase the reporting burdens of 
generat(*rs. 

I'onn R is currently required 
ol any compiHty with lllor nmie 
employees Ihar manufactures. 
pHX-etLses or uses cenain aiiMHinis 
of 320 chemicals. They must 
estimate llie total amounts of 
clienilcals released into the envi­
numient or transported to other 
hicatlons as waste. Some 22.fi<X) 

iConfinitcil on fHii;r 24) 

m a y ^ 
Prodded by giowii 

which became (ii tnte 
engincen at GE KeseHcfa, 
ways lo uke tbcTWi 
shows promite i t I V B £ 
uses woodf : i i i^^ ' "  " 
coal. 

The e x p e i ^ q ^ i i 
inont Dcpntment, ~ 
dation to test a 
for energy 
net gain of 

Using (be 

froisisugir 

plaft wood 
duet 
t i oHidu i lM 
te i t t ra t ion . ' 
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ET's latest 
annual report on 
consulting and 
engineering 
trends shows a 
crowded field 
but no 
shakeout in 
sight. Turn to 
page 31 for 
details. 

Superfund and stonnwatcr: 

Courts expand two enviro-mles 
Tlie long reach of environmental regu­ of conlaniiiuilcd pi«»fvny uiulei .Sii|viluiiil. 

lation Is about IO get even longer. In the secttnd, a .San l-raiici>u.'o ap|XMls 
Recem decisions by two federal courts court tirdered llie EPA lo begin conliolling 


could dramatically expand the number of sloniiwaler mnoll from thousands of lac-

panics affected by Superlund actiims and lories ami c*onsiriictiofi sites not presently 

llie ftPA's stringent .stormwater niles. covered by fetleral regiilalioiis. The cotiit 


In the first ca.sc. a federal appeals court ruled last month that the agency Illegally 
III Ricliiiiond. Va. has ruled that former cxiemicd Clean ^^'atcr Act deadlines con­
owners of facilities cunlaminated by lia/- cerning stonnwatcr polliitiiHi from cenain 
ardous substances are liable for cleanup sources such as iminlcipalliies and many 
cosls. even If the substances were original­ iiHluslrial lacilillcs. 
ly dIspiKcd al llic site before llicy look ililc T I K pni(vny suit will he viewetl as eitlier 
and were not actively manjiged during their giMHl Of biki iK'ws by owinrrs de|KiKling tin 
tenure. The decision is the first appellate llieir circuinsiunce. Owners of liisiorlcallN 
case to lest Ihe liabillly of Interim owners (Cimiiimiilnil /xii-r 2.0 

Who's in charge of air regulation? Turn to page 2 7 to find out. 
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others (o bui ld tlic actual I I U I J I I U M Biofiltration matures as an inexpensive VOC treatment chamber, w h i c h can var> I rom 

(Cont inuedfrom page I ) 
luianis. may give a needed push 
to the technology's profile — and 
spur further ref inements lo Ihe 
biorcmcdialion technique. 

' Ten years from now. ihis w i l l 
be the major control technology 
for both odors and V O C emis­
sions." predicts Richard Z imins­
k i . whose company . A m b i e n t 
Engineering Inc., Malawan. N.J.. 
markets a European-made b io f l l ­
ter in Ihe Nonheasl. 

While others are more cautious 
in their estimates, they agree wi th 
Ziminski that more siringeni VOC 
requirements w i l l substant ial ly 
broaden the scope o f industries 
Investing in emission control tech­
nologies, which in turn could cre­
ate a roomy niche for biofil iration. 

Those companies wi th minor, 
predominantly VOC-laden emis­
sions w i l l find an attractive com­
bination of low cost and low con­
troversy in the technology, experts 
.say. " A s l ime goes on, the num­
ber of gas streams requiring treat­
ment w i l l increa.se and Ihe V O C 
levels w i l l be smaller." Z iminsk i 
points out. "This w i l l create a big 
o p p o r t u n i t y for b i o f i l t r a t i o n 
because as the conccnirat ion o f 
contaminants goes down, the costs 
for incineration go up." 

Not that the technology w i l l 
s<>on shove incineration nut o f the 
picture, researchers note. Whi le 
bench and pilot-scale work has in 
recent years bolstered the reper­
to i re of organ ic con taminan ts 
removed w i t h b io f i l i e r s . o ther 
organics, particularly chlorinated 
hydrocarbons , present a 
formidable challenge for the bio­
technique. 

But recent pilot-scale inroads 
in cleaning s l ight ly ch lor inated 
compounds such as Irichlomethy­
lene and carbon te t rach lo r ide 
show tantalizing promise for the 
technology. 

A n d c o m m o n air em iss ion 
components such as hydrogen sul­
fide produced by wastewater treat­
men i and the so-ca l led B T E X 
group of petroleum organics are 

-.sure vict ims for newer b io f i l t ra­
t ion designs. 

The cutting edge for the tech­
nology lies in adapting microbes 
lo different types of waste streams 
and improving methods to moni­
tor and adjust a host o f b io f i l le r 
variables. Including gas tempera­
ture, moisture content, media pH 
and nutrienus required to round out 
microbial diets. New designs fea­
ture computer-control led moni ­
to r ing that can automate these 
touchy adjustments. 

Dennis Baishter, vice president 
o f t h e Nat iona l Env i ronmenta l 
Technology Appl icat ions Corp. 
( N E T A C ) . applied research cen­
ter based in Pittsburgh that is par­
l ial ly funded by EPA, says there 
are two natural l imits to the tech­
nology. "One is that i f the con ­
taminant is not very water solu­
ble, it makes adsorption onto Ihe 
support media more d i f f i c u l t . " 
Such Is Ihe case w i th many chlo­
rinated hydrocartxms. 

The other Is the degree lo 
wh ich a contaminant appeals lo 
aerobic microbes, he says. " I f a 
contaminant is very t o x i c , you 
have a hard time breaking down 
the mater ia l . But you can over­
come that in some cases by devel­
o p i n g spec ia l ly adapted b u g s " 
w i t h an appet i te for such sub­
stances, l ie says. 

Barshleialso heads the recent­
ly formed C V T Air Technologies 
Inc.. one of several concems ma/­
keting biof i l t rat ion technology in 
the U.S. W i t h only about 10 fu l l -

scale systems operating commer­
c ia l ly here, compared to several 
dozen in Europe, the U.S. market 
Is Inv i t ing , If not exact ly recep­
tive, 10 developers o f the technol^ 
ogy. Barshter says. 

Organic phone booth 

The basic design for a biofi l tcr 
is so simple that a phone booth 
provides a good physical descrip­
t i o n . I f three fee l above the 
booth's f loor sits a cubic yard or 
so of a damp support media (read 

peal moss, other organic matter or 
synthetic m-iterial), and on that 
media is a family of microbes widi 
a yen for eating VOCs, you've got 
a biof i l ler. A l l that's needed is a 
compressor to b low VOC- laden 
emiss ions th rough Ihe boo th . 
V O C s are adsorbed on to the 
media where they are ingested by 
the bugs and broken d o w n Into 
various pans carbon dioxide and 
water. The gas emerges as clean, 
odor-free air. 

Some companies. Inc lud ing 
Pittsburgh-based C V T , leave it lo 

phone h<"K)ih lo bus-sized dinien­
sions.dcpendmg on Ihe volume of 
emissions to be treated It is the 
media, the bugs, and the abil iry lo 
monitor and control Ihe bio lcp^ 
o f the fi lter that constitute the an 
behind bioftliraiion.' says Barshici-

Spacc requirements can be an 
important consideration in we(j;h­
ing the technology against nicm­
eration. ' T h i s teclinoUigy reqinrcs 
re la t i ve ly l o w energy requ i re ­
ments, but biof i l ters are relaiive­
ly large compared to incinerai ion 

(Continued on page 20} 
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